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DISEASES  OF  THE  MOUTH. 


INTRODUCTION. 
Anatomy. 

The  buccal  ca^dty  may  be  divided  physiologically  into  two  re- 
gions, which  also  differ  from  each  other  anatomically,  to  a  certain  de- 
gree. 

The  anterior  portion,  the  true  buccal  cavit}^,  bounded  anteriorly 
hy  the  lips  and  laterally  by  the  cheeks,  is  properly  merely  the  begin- 
ning of  the  digestive  tract  which  serves  for  the  reception  and  the  first 
manipulation  of  the  nutritive  material.  In  it  are  found  the  tongue 
with  the  organs  of  taste,  the  teeth,  and  the  openings  of  the  salivary 
ducts.  There  is  no  sharj)  dividing  line  between  it  and  the  posterior 
X)Oi"tion,  the  pharynx,  although  the  part  uniting  these  two  is  narrowed 
by  the  velum  palati  above,  the  arches  of  the  palate  laterally,  and  the 
ex)iglottis  below  to  form  the  "isthmus  of  the  fauces." 

The  pharynx  belongs  to  the  respiratory  as  well  as  to  the  digestive 
system,  the  two  tracts  crossing  each  other  in  it;  by  the  act  of  swal- 
loAving  the  digestive  canal  is  shut  off  from  the  respiratory  tract  by 
the  velum  palati  and  constrictors  of  the  palate  above,  the  epiglottis 
and  the  muscles  surrounding  the  upper  jjortion  of  the  larj'nx  below, 
a.s  by  valves. 

At  the  entrance  of  the  two  canals  in  the  pharynx  are  certain  pecu- 
liar organs  of  a  texture  resembling  that  of  lymph  glands,  which  have 
been  made  the  subject  of  much  study,  especially  in  recent  times,  but 
the  significance  of  which  still  remains  obscure.  These  organs  are 
tlie  pharyngeal  tonsil  at  the  entrance  of  the  respiratory  tract,  and  the 
lingual  and  two  palatal  tonsils  at  that  of  the  digestive  tract.  All  four 
structures  have  been  designated  together  by  Walde^-er  as  the  lym- 
phatic fancial  ring,  since  they  actxially  form,  in  the  earlier  stages  of 
df!ve]f)pment,  an  almost  complete  ring  round  the  commencement  of 
the  fauces. 

This  entire  cavity,  of  sucli  exceedingly  complex  formation,  is  still 
more  complicated  in  its  develo])ment.  For  his  investigations  in  this 
direction  His  '  ia  deserving  of  great  credit.    Ho  has  sho^vn,  briefly 
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stated,  that  in  tliis  region  the  ectoderm  i^resses  towards  the  entoderm 
in  many  very  complicated  folds,  the  nasal  fosste,  buccal  sinus,  and 
branchial  fissures  being  formed  in  chief  part  from  such  invaginations. 
In  accordance  with  this  comi^licated  mode  of  origin,  the  buccal  epi- 
thelium, which  otherwise  is  throughout  of,  the  pavement  variety,  in 
many  places  passes  over  into  cylindrical  epithelium,  with  or  ^\ithout 
cilia,  as  on  the  other  hand  at  the  lips  it  changes  into  the  typical 
epidermoid  covering  of  the  body. 

As  the  affections  of  the  pharynx  have  already  been  treated  of  in 
another  volume  of  this  work,  we  shall  consider  in  the  following  images 
only  the  diseases  of  the  mouth  isroper,  that  is  of  the  part  from  the 
lips  to  the  isthmus  of  the  fauces,  and  also  only  those  of  the  mucous 
membrane  and  of  the  submucous  soft  parts,  not  those  of  the  teeth  or 
of  the  jaws. 

From  a  standpoint  of  topographical  pathology  we  may  divide  the 
mouth  into  still  smaller  divisions  each  of  which  presents  its  own 
pathological  peculiarities.  We  have  first  the  si)ace  bounded  by  the 
alveolar  processes  and  teeth  within  and  the  lips  and  cheeks  without, 
which  normally  and  diiring  rest  of  the  parts  is  reduced  to  a  mere  slit, 
namely,  the  vestibulum  oris  or  cheek  pouches.  Then  we  have  the  space 
boimded  by  the  vault  of  the  palate  above,  the  dorsum  of  the  tongue 
below,  and  the  teeth  on  each  side — the  cavum  oris,  which  is  the  route 
for  the  passage  of  food  and  which  merges  i)osteriorly  into  the  isth- 
mus of  the  fauces.  The  tongue  forms  a  region  characterized  by  an 
abundant  musculature,  jieculiar  papillary  formations,  and  the  gusta- 
tory nerve  terminations.  Finally  we  have  to  distinguish  the  floor  of 
the  mouth,  a  slit-like  space  bounded,  during  rest,  by  the  sides  and 
under  surface  of  the  tongue  above,  the  teeth  and  lower  jaw  laterally, 
the  lower  boundary  of  which  is  formed  of  a  loose  connective  tissue 
containing  many  blood-  and  lymph-vessels  and  some  Ij^mphatic 
glands,  resting  upon  the  geniohyoglossus  and  mylohyoid  muscles 
(diaphragma  oris)  and  separated  by  them  from  the  subcutaneous  con- 
nective tissue  of  the  neck. 

The  passage  between  the  mouth  and  pharynx  is  the  tonsillar 
region  (to  which,  by  reason  of  its  nature,  the  base  of  the  tongue  with 
its  numerous  follicles  is  to  be  considered  as  belonging),  a  territorj'-  in 
the  diseases  of  which  the  neighboring  parts,  the  arches  of  the  palate 
and  the  uvula,  always  participate. 

We  shall  see  later  on  how  each  of  these  regions  has  its  o-ma  path- 
ological peculiarities,  although  of  course  this  di^ision  into  special 
regions  is  only  of  schematic  value. 
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General  Symptomatology. 

The  diseases  of  various  kinds  which  affect  the  buccal  cavity- 
present  certain  differences  in  their  symptoms  according  to  which  of 
the  above-described  regions  is  primarily  or  chiefly  involved. 

Disturbances  of  Speech. 

The  speech  suffers  most  frequently  in  diseases  of  the  hard  and 
soft  palate,  tongue,  and  lips.  Diseases  of  the  velum  palati  give  rise 
to  a  so-called  nasal  character  of  the  voice,  "  rhinoiDhonia  aperta,"  when 
this  structure  cannot  assist  in  the  shutting-off  of  the  nasopharyngeal 
cavity  (by  reason  of  infiltration,  anterior  adhesions,  and  especially 
paralysis).  All  spoken  sounds  then  assume  a  nasal  tone,  such  as  is 
heard,  for  example,  in  the  French  on,  and  the  closed  consonants  (b, 
2),  etc.)  become  indistinct  since  air  necessary  for  their  enunciation 
escapes  through  the  nose.  The  same  disturbance  arises  when  there 
are  abnormal  oiDenings  between  the  buccal  and  nasal  cavities,  as  in 
congenital  cleft  palate  and  also  in  acquired  defects  of  the  palate. 

The  changes  are  essentially  different  when  the  permeability  of 
the  nasopharyngeal  cavity  is  compromised,  as  for  example  hy  a  large 
nasopharyngeal  tumor  pressing  upon  the  velum  palati.  We  then 
have  the  "palatal,  guttural  tone,"  the  "dead  iDrominciatiou"  (W. 
Meyer),  "rhinophonia  clausa"  (Gutzmann),  a  rather  complicated 
disturbance.  It  is  characterized  by  absence  of  resonance  of  the  so- 
called  resonant  n,  etc.)  and  nasal  (French  on)  consonants,  and  by 
the  change  of  these  same  resonants  into  exj^losives  in  consequence  of 
tlie  necessai-y  escape  of  the  air  through  the  mouth.  Finally  in  con- 
se<iuence  of  the  imperfect  escape  of  the  surplus  resi^iratory  air 
through  the  nose  the  even  flow  of  speech  is  interrupted. 

As  a  result  of  disease  of  the  tongue  the  enunciation  of  nearly  all 
tlie  consonants  is  affected,  especially  that  of  the  explosives  and  sibi- 
lants, and  in  less  measure  that  of  the  vowels.  The  enunciation  of  the 
vowels  and  labial  consonants  (m,  f,  h,  p,  v)  is  affected  chiefly  by  dis- 
ea.ses  of  the  vestibulum  oris,  or  cheek  ])ouches,  and  es]iecially  of 
the  lips  themselves. 

We  cannot  enter  here  into  a  detailed  explanation  of  these  various 
alterations  of  speech  or  of  their  different  combinations,  and  must 
refer  the  reader  who  wishes  to  study  tlif^n  further  to  special  treatises, 
more  particularly  those  of  Kussniaul '  and  Gutzmann.' 


6 


MIKULICZ  AND  KUMMEL — DISEASES  OP  THE  MOUTH. 


DiSTUKBANCES  OF  INGESTION. 

In  diseases  of  tlie  vestibulum  and  of  the  cheek  pouches  the 
patients  avoid  chewing  as  far  as  they  can,  because  the  particles  of 
food  falling  to  the  outer  side  of  the  teeth  must  be  pressed  back  into 
the  mouth  by  the  lips  and  cheeks,  and  these  movements  are  difficult 
and  occasionally  painful  as  well. 

The  tongue  is  just  as  busily  employed  in  the  act  of  chewing,  but 
it  has  also  to  initiate  the  act  of  swallowing,  and  its  diseases  are  there- 
fore characterized  by  a  difficulty  in  swallowing,  especially  of  solid 
particles.  Fluids,  on  the  other  hand,  especially  when  they  are  arti- 
ficiallj^  introduced  as  far  as  the  isthmus  of  the  fauces,  are  swallowed 
with  relative  ease. 

The  ingestion  of  food  is  most  seriously  interfered  with  in  cases 
of  disease  of  the  soft  palate  and  palatine  arches  as  well  as  of  the 
isthmus  of  the  fauces.  When  there  is  tumefaction,  especially  if  it  be 
painful,  active  swallowing  may,  in  consequence  of  narromng  of  the 
isthmus,  be  rendered  impossible,  and  even  the  oesophageal  soimd 
may  be  unable  to  pass  the  constricted  part.  A  swelling  of  the  poste- 
rior wall  of  the  pharynx  offers  a  similar  but  less  complete  impedi- 
ment to  the  passage  of  food. 

Motor  disturbances  of  the  velum  palati,  as  also  defects  and  per- 
forations of  the  hard  or  soft  palate,  act  in  such  a  way  that  fluids,  and 
to  a  less  degree  solid  particles  as  well,  pass  into  the  nasopharyngeal 
cavity  and  thence  are  exj)elled  through  the  nares.  A  similar  disturb- 
ance of  the  cut-off  from  the  descending  portion  of  the  respiratory 
tract  (motor  disturbances  of  the  epiglottis  and  of  the  root  of  the 
tongue)  permits  of  the  very  serious  accident  of  the  enti-ance  of  food 
into  the  larynx  and  trachea  with  its  untoward  consequences,  such  as 
bronchitis,  pneumonia,  etc. 

Abnoemalities  of  Seceetion. 

The  buccal  secretion,  the  "  mixed  saliva, "  is  the  product  on  the 
one  hand  of  the  large  salivary  glands  lying  outside  of  the  ca^dty  of 
the  mouth,  and  on  the  other  of  the  numerous  "  mucous  glands"  of  the 
buccal  mucous  membrane.  The  secretion  of  the  first-named  glands 
is,  as  a  rule,  more  or  less  strongly  alkaline,  that  of  the  mucous  glands 
is  said  to  be  of  acid  reaction.  The  reaction  of  the  "  mixed  saliva" 
varies  according  to  the  proportions  of  the  different  secretions  which 
it  contains;  although  usually  alkaline  or  neutral,  it  may  become 
strongly  acid,  when  acid  fermentation  (sour  milk,  aphtha?,  and  the 
like)  takes  jilace. 
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By  reason  of  tlie  fact  that  the  mouth  contains  numerous  bacteria, 
there  may  occasionally  be  decomposition  of  food  particles  retained 
in  certain  forms  of  stomatitis  in  which  mastication  and  swallowing 
are  impeded,  independent  of  the  above-mentioned  fermentative  proc- 
esses.   Tliis  may  be  manifested  by  an  intense  fcetor  of  the  breath. 

The  secretion  is  frequently  increased  in  diseases  of  the  mouth, 
especially  in  inflammatory  processes  of  local  origin.  "Salivation" 
is  then  the  result  of  an  excessive  secretion  of  the  saliva,  but  what 
pai-t  the  individual  glands  take  in  this  process  is  little  known.  Hy- 
persecretion may  be  simulated  when  the  closure  of  the  lips  is  pre- 
vented by  motor  disturbances  in  them  or  hy  an  obstruction  to  nasal 
respiration,  so  that  the  saliva  escapes  continuously  through  the  open 
mouth ;  or  when  there  is  an  impediment  to  swallowing,  so  that  the 
saliva,  which  is  normally  swallowed  from  time  to  time,  must  be  spit 
out. 

The  opposite  condition,  a  lessened  secretion,  is  found  more  com- 
monly in  infectious  diseases  and  in  those  which  are  especially  ex- 
hausting. There  is  formed  then  a  thick,  "fuliginous,"  brown  or 
white,  mould-like  coating,  especially  on  the  tongue,  on  the  palate, 
and  in  the  throat.  A  .t^^pical  example  of  this  is  seen  in  the  "  typhoid 
tongue."  This  diminished  secretion  may  also  be  onl.y  apparent  when 
the  patient  is  forced  to  breathe  through  the  mouth  so  that  there  is  an 
evaporation  of  the  buccal  fluids.  The  two  conditions  of  apparent  and 
actual  diminution  of  secretion  may  coexist,  however,  as  is  often  the 
case  in  those  who  are  severely  ill. 

SPECIAL  PATHOLOGY. 

The  mouth  may  be  the  seat  of  local  disease  or  may  suffer  together 
with  the  entire  organism.  We  find  that  the  walls  of  the  buccal  ca\ity 
often  participate  in  the  various  general  diseases,  and  we  might  indeed 
regard  the  mouth  as  a  seat  of  predilection  for  a  number  of  the  patho- 
logical products  of  certain  diseases  of  this  class.  But  these  "locali- 
zations" are  described  in  other  parts  of  this  work  under  the  headings 
of  the  various  general  diseases,  so  that  we  shall  confine  ourselves  to 
a  very  brief  review  of  them  here,  touching  only  upon  those  affections 
which  involve  especially  or  in  a  characteristic  manner  the  buccal 
mucous  membrane. 

Buccal  Manifestations  of  Systemic  Poisoning. 

There  is  a  whole  series  of  poisons  wliich,  in  cases  of  medicinal, 
irifln.strial,  or  a<;cideutal  intoxication,  exert  tlieir  injurious  eft'ects  pri- 
marily or  chiefly  ujjou  the  mucous  membrane  of  the  mouth.    This  is 


8 


MIKULICZ  AND  KUMMEL — DISEASES  OP  THE  MOUTH. 


because,  when  taken  by  tlie  moutli,  they  act  first  upon  this  part,  or 
because  they  are  excreted  more  abundantly  by  the  salivary  and  buc- 
cal mucous  glands  and  thus  are  brought  especially  in  contact  with 
the  mucous  membrane  of  the  mouth ;  often  they  act  in  both  ways. 

A  few  vegetable  alkaloids  influence  the  secretion  of  the  salivary 
glands  in  a  most  marked  way ;  for  example,  atropine  diminishes  the 
secretion,  and  pilocarpine,  muscarine,  eserine,  etc.,  increase  it. 
But  these  do  not  cause  any  pathological  changes  in  the  mucous 
membrane  itself. 

Many  inorganic  bodies  do  have  such  an  action,  however.  Of  the 
metalloids,  iodine  and  hromine,  as  well  as  their  salts,  even  in  medi- 
cinal doses  cause  a  moderate  swelling  of  the  mucous  membrane,  espe- 
cially that  covering  the  gums,  and  excite  a  more  or  less  jirofuse  secre- 
tion. At  the  same  time  there  appears  a  i)eculiar  yellomsh- white 
coating,  especially  at  the  edges  of  the  gums  and  on  the  teeth,  and 
the  patients  exhale  a  very  noticeable  odor,  which  is  much  the  same 
for  both  haloids  and  which  jiersists  for  some  time  after  the  di'ug  has 
been  withheld. 

In  a  very  similar  way  begins  the  buccal  ' aflfection  which  accom- 
panies chronic  pliosplioras  poisoning,  but  in  this  case  there  (piickly 
ensues  an  involvement  of  the  alveolar  jsrocesses,  consisting  in  perios- 
teitis  with  swelling  and  subsequent  necrosis  of  the  maxillary  bones, 
which  gives  to  this  form  of  poisoning  such  a  characteristic  stamp. 
The  description  of  these  serious  results  of  phosphorus  iioisoning 
belongs,  however,  more  jjroxaerly  to  surgical  treatises. 

Of  the  metals  the  most  important  as  regards  its  action  upon  the 
mouth  is  mercury.  Whether  in  chronic  industi'ial,  or  acute  medi- 
cinal mercurial  poisoning  the  characteristic  stomatitis  stands  out 
sharply  among  the  symptoms  of  the  condition.  This  "stomatitis 
mercurialis"  will,  however,  for  the  sake  of  uniformity,  be  described 
below  under  the  heading  of  stomatitis  ulcerosa,  and  we  shall  here 
coittiider  briefly  only  its  mode  of  origin  and  the  means  of  its  preven- 
tion during  the  medicinal  administration  of  the  drug. 

The  metal  itself,  especially  in  cases  of  inunction,  either  as  such 
or  in  the  form  of  vapor,  reaches  directly  the  mucous  membrane  of 
the  i^atient  and  also  of  the  person  making  the  inuuctious.  This 
mode  of  entrance  seems  to  be  not  uncommon  and  tlierefore  demands 
great  care  in  its  prevention.  There  is  indeed  no  ])rotectiou  against 
mercury  in  the  form  of  vapor;  but  cleansing  of  the  hands,  espe- 
cially before  each  meal,  careful  covering  of  the  anointed  portions 
of  the  body,  and  avoidance  of  all  unnecessary  disturbance  of  the 
dressings  should  be  imposed  as  a  duty  upon  the  patient  and  his 
attendants. 
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But  mercury,  in  whatever  way  it  enters  the  system,  is  excreted  in 
large  measure  in  the  saliva  and  so  acts  directly  upon  the  buccal 
mucous  membrane.  In  this  way  not  infrequently  occurs  a  sudden 
outbreak  of  stomatitis  after  mercury  has  been  given  in  small  doses 
for  a  long  time,  as  during  a  course  of  calomel  administration.  liarge 
quantities  given  in  one  dose,  Avhich  are  therapeutically  just  as  effica- 
cious; are  much  less  apt  to  cause  stomatitis  because  they  cause  pro- 
fuse stools  in  which  the  metal  is  rapidly  removed.  This  mode  of 
administration  of  calomel  is  therefore  justly  preferable,  but  the  ac- 
tion of  the  bowels  must  be  watched  and  if  constipation  is  present  an 
energetic  laxative  should  be  given. 

Of  less  importance,  but  still  worthy  of  mention,  is  the  very  simi- 
lar stomatitis  occurring  in  cases  of  poisoning  from  copper.  Here  we 
have  to  do  for  the  most  part  with  industrial  poisoning.  By  reason 
of  the  fact  that  the  nature  of  the  affection  is  usually  not  recognized 
until  late  and  also  because  of  the  other  grave  localizations,  the  prog- 
nosis of  this  form  is  often  bad. 

Lead  also  frequently  occasions  a  stomatitis  the  course  of  which  is 
usually  very  chi-onic  and  which  is  manifested  by  few  striking  symp- 
toms. Swelling  of  the  mucous  membrane,  confined  almost  entirely 
to  the  edges  of  the  gums,  and  the  lead  line — a  line  of  bluish-gray 
color  in  this  locality  caused  by  the  deposition  of  ver}'  fine  particles 
of  lead — are  the  most  j)rominent  symptoms,  but  they  seldom  attract 
the  sjjecial  notice  of  the  patient,  for  they  are  overshadowed  by  the 
other  more  active  eAT.dences  of  plumbism. 

The  same  is  true  of  the  mouth  symi^toms  of  silver  i^oisoniug  or 
argyria.  These  consist  usually  solely  in  a  very  characteristic  black- 
ish-bro\vn  punctate  staining  of  the  entire  buccal  mucous  membrane, 
which  accompanies  a  similar  discoloration  of  the  external  integument 
of  tlie  body.    We  can  scarcely  say  that  there  is  any  actual  stomatitis. 

The  i)roijhylaxis  and  treatment  of  these  forms  of  j)oisoning  have 
been  considered  in  an  early  volume  of  this  work. 

Diseases  of  the  Mouth  Accompanying  Acute  Sys- 
temic Affections. 

Various  forms  of  stomatitis,  involving  usually  the  entire  mouth 
or  tlie  greater  part  of  it,  occur  in  many  general  diseases,  especially  in 
almost  all  the  acute  infectious  diseases,  of  many  of  which  tJiey  pre- 
sent n<mu\  of  the  most  prominent  symptoms.  Among  these  herpes  is 
one  of  the  most  common,  acrcoinjjanying  many  of  the  acute  fevers, 
and  not  iufrequeiitly  passing  beyond  the  vermilion  border  of  the  lips 
to  involve  the  buccal  mucous  membrane. 
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The^  coated  tongue,  an  inspissated,  horny,  epithelial  deposit  often 
containing  numbers  of  bacteria,  is  so  common  in  many  acute  and 
chronic  affections  of  the  digestive  tract,  and  its  appearance  is  so 
characteristic  and  well  known  that  it  is  hardly  necessary  to  describe 
it  here.  It  is  most  marked  in  diseases  of  an  exliausting  character  in 
which  the  automatic  cleansing  of  the  tongue  by  the  passage  of  food 
is  not  effected  and  in  which  the  toilet  of  the  mouth  is  neglected;  at 
the  same  time  the  secretion  of  saliva  is  diminished  and  the  mucous 
membrane  becomes  dry  in  consequence  of  the  sinking  of  the  jaw  and 
the  open  mouth.  The  mucous  membrane  cracks  and  bleeds,  and  the 
coating,  which  thus  acquires  a  brownish-red  color,  is  then  called 
" fuliginous."  Usually  the  furred  tongue  is  most  commonly  of  a  yel- 
lowish-white or  yellowish-brown  color,  but  is  often  stained  by  the 
ingesta  such  as  red  wine,  chocolate,  and  the  like.  Writers  have  made 
various  classifications  of  the  coated  tongue,  Dickinson  distinguishing 
no  less  than  eleven  varieties  to  which  Musser  has  added  still  another, 
but  the  practical  value  of  such  a  refinement  of  classification  is  not 
very  apparent. 

In  addition  to  the  coating  there  are  often  changes  in  the  papillse 
which  give  a  characteristic  appearance  to  the  tongue.  Thus  conges- 
tion and  perhaps  also  hypertrophy  of  the  iiapillaa  in  connection 
Avith  marked  desquamation  of  the  epithelium  laroduce  the  ap^jearance 
of  "  sti'awberry-tongue"  which  is  highly  characteristic  of  scarlet  fever. 

Among  these  forms  of  stomatitis  in  general  diseases  must  be  men- 
tioned also  those  occurring  in  the  exanthemata,  which  accompany 
or  even  more  frequently  precede  the  skin  eruption  in  measles,  scarlet 
fever,  and  small-pox.  A  detailed  description  of  them  need  not,  how- 
ever, be  entered  upon  here.  We  may  also  mention  the  petechifB 
which  occur  in  purpura  hcemorrhagica,  but  which  are  not  due  to  an 
inflammatory  process.  Buccal  lesions  are  also  of  very  common 
occurrence  in  the  severe  forms  of  morbus  maculosus  Werlhofii  and  of 
scorbutus.  In  these  diseases  the  buccal  mucous  membrane  is,  like 
the  skin,  the  seat  of  vesicles  and  numerous  punctiform  and  linear, 
superficial  and  submucous  ecchymoses.  In  scurvy  there  may  be  in 
addition  extensive  ulcerations  especially  on  the  gums.  In  such  cases 
there  is  usuallj'  marked  sponginess  of  the  mucous  membrane  mth 
local  points  of  xerosis.  The  di-y  surface  of  the  tongue  contrasts, 
sometimes  remarkably,  with  the  profuse  secretion  of  saliva.  The 
general  tendency  to  hemorrhages  not  imcommonly  expresses  itself  in 
profuse  bleeding,  especially  from  the  gums. 

A  peculiar  form  of  disease  of  the  buccal  mucous  membrane  is 
seen  in  those  suffering  from  foot-and-mouth  disease.  This  disease 
will  be  described  in  a  later  volume  of  this  work,  and  we  shall  limit 
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oui-selves  here  to  a  few  remarks  which  are  necessary  for  a  differential 
diagnosis  of  this  affection  from  other  similar  ones.  The  infection 
occiu-s  directly  from  the  buccal  or  intestinal  contents  of  the  affected 
animal  or  through  objects  soiled  with  them,  or  indirectly  through 
milk  or  sausage  skins  made  from  the  intestine  of  a  diseased  animal. 
The  disease  involves  the  entire  body  but  especially  the  intestinal 
Cixnal,  liver,  and  kidneys,  as  stated  by  Siegel."  There  is  an  eruption 
in  the  mouth,  especially  on  the  mucous  membrane  of  the  lips,  gums, 
lateral  edges  of  the  tongue,  and  soft  palate.  It  is  first  vesicular  in 
character,  but  the  vesicles,  with  cloudy  and  purulent  contents,  soon 
ruptiu-e  and  form  small,  irregular,  flat,  white-coated  ulcers  with 
jagged,  reddened,  and  slightly  swollen  edges,  which  resemble  very 
closely  the  typical  lesions  of  aphthae  in  children.  This  exanthem  is 
accompanied  by  an  intense  general  swelling  and  softening  of  the 
mucous  membrane,  especially  of  the  gums  and  tongue,  so  that  long 
peg-shaped  outgrowths  of  the  edges  of  the  gums  push  up  alongside 
the  teeth,  and  the  tongue  becomes  so  swollen  that  it  is  protruded 
from  the  mouth  and  impedes  respiration.  This  swelling,  as  in  al- 
most all  severe  forms  of  stomatitis,  is  accompanied  by  profuse  sali- 
vation aud  marked  foetor,  and  involves  not  only  the  mucous  mem- 
brane but  also  the  submucous  tissues,  and,  in  the  tongue,  the 
muscular  structure.  The  inflammatory  swelling  never  goes  on  to 
suppuration.  As  the  disease  subsides  the  superficial  ulcers  heal 
without  any  marked  scar  formation;  but  the  deej^er  submucous  in- 
flammation, on  the  contrary,  is  followed  often  by  extensive  cicatricial 
conti-actions  so  that  the  gums  are  pulled  far  back  from  the  roots  of 
the  teeth,  and  in  the  tongue  the  shrinkage  of  the  tissues  may  be  so 
great  as  to  cause  furrows  on  its  surface  and  atrophy  of  the  pajjillEe. 
Siegel  reports  a  cicatricial  closure  of  the  jaws  in  one  of  his  cases. 

Tlie  diagnosis  of  this  specific  stomatitis  may  offer  great  difficulty, 
especially  when  there  is  nothing  suggesting  this  causation  of  the 
disease.  Error  can  be  guarded  against  only  by  the  observation  of 
the  general  symptoms,  among  which  Siegel  regards  as  of  special  im- 
portance a  profuse  diarrhoea  at  the  beginning  followed  by  obstinate 
coiistix)atio]i,  and  also  the  always  marked  depression  of  the  vital 
forces.  The  specific  character  of  the  diplobacilli,  resembling  very 
closely  Friedlander's  pneumonic  bacilli,  which  Siegel  found  con- 
stfintly  in  the  stools,  has  not  been  generally  admitted. 

Injuries. 

The  structures  of  the  mouth  are  exposed  to  two  sorts  of  injuries, 
those  from  withcnit  and  those  caused  by  the  teeth.  Any  one  of  the 
various  parts  may  suffer. 
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The  lips  are  very  frequently  injured  in  falls,  wliicli  may  result  in 
extensive  bruises  or,  not  uncommonly,  in  ciuite  sharply  cut  tears 
caused  by  the  forcing  of  the  teeth  through  the  lips.  The  lips  are 
(luite  fre{[uently  bitten  during  mastication,  but  this  accident  is  as  a 
rule  of  slight  imx^ortance. 

The  gums  are  frequently  the  seat  of  slight  injuries  caused  by  the 
tooth-brush,  especially  if  they  happen  to  be  inflamed,  but  except  in 
rare  cases  of  the  hemorrhagic  diathesis  these  are  practically  of  no 
importance. 

The  tongue  is  most  commonly  injured  by  biting  as  a  result  of  hasty 
mastication  or,  more  often,  in  consequence  of  lessened  sensibility  of 
the  organ.  The  bitten  tongue  of  epileptics  is  well  known,  the  injury 
being  commonly  of  the  lateral  edges.  Similar  but  often  much  more 
severe  bites  occur  in  consequence  of  a  fall,  the  patient  striking  the 
under  jaw  while  the  tongue  is  lying  between  the  teeth.  In  this  way 
large  pieces  of  the  tongue  may  be  almost  entirely  severed  from  the 
rest  of  the  organ.  Sometimes  also  pieces  are  broken  olf  from  the 
teeth  and  remain  embedded  in  the  substance  of  the  tongue,  where 
they  may  escape  observation  for  a  long  time  since  they  commonly 
cause  little  disturbance.  Quite  fi-equently  also  other  foreign  bodies, 
such  as  fish  bones,  sharp  splinters  of  bone,  and  the  like,  may  be 
forced  into  the  tongue,  where  they  may  sometimes  remain  and  give 
rise  later  to  suppuration,  or  the  tissues  may  heal  over  them.  Gun- 
shot wounds  of  the  tongue  have  also  rei)eatedly  been  observed. 

Wounds  of  the  hard  and  soft  palate  are  caused  usually  by  a  fall 
with  open  mouth  u-pon  a  pointed  object,  or  by  a  fall  while  such  an 
object  is  held  between  the  teeth  or  lips.  Accidents  of  this  kind  are 
not  of  very  infrequent  occurrence  in  chikh'en  who  fall  with  a  tin 
trumpet  or  other  such  object  in  the  mouth ;  similar  injuries  may  be 
caused  in  older  persons  by  cigar-holders,  pipe-stems,  and  the  like. 
Usually  a  scraping-olf  of  larger  or  smaller  flajis  of  the  mucous  mem- 
brane or  periosteum  is  the  extent  of  the  injury,  but  sometimes  the 
iusti'ument  crushes  through  the  thin  bones  forming  the  roof  of  the 
mouth,  and  thus  permanent  perforation  may  be  caused. 

The  mucous  membrane  of  the  cheehfi,  especially  iu  the  posterior 
portion  of  the  vestibiile,  is  quite  often  injured  by  the  teeth.  Various 
wounds  of  the  cheeks,  stab,  gunshot,  and  the  like,  are  quite  common. 

The  fnor  of  the  moiiih  is  the  least  ex])osed  to  injury,  aud  any 
wound  of  tliis  region  must  be  more  or  less  complex  in  its  origin.  All 
Avounds  of  the  mucous  membrane  of  the  mouth  have  a  tendency  to 
heal  without  complications,  a  circumstance  due  to  the  rich  supply 
of  blood-vessels,  aud  also  to  the  fact  that  the  submucous  connective 
tissue  is  almost  everywhere  close  and  thick,  offering  great  resistance 
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to  the  passage  of  infectious  organisms.  The  only  exception  to  this 
is  the  floor  of  the  mouth.  Here  the  submucous  tissue  is  very  loose 
and  there  is  a  similar  loose  connective-tissue  layer  between  the 
myloglossus  and  geniohyoglossus  muscles.  It  results  from  this  that 
wounds  of  the  part  (which  are  almost  exclusively  operation  wounds) 
show  a  special  tendency  to  phlegmonous  inflammation.  However, 
the  great  danger  of  operations  in  this  region  before  the  days  of  anti- 
septic surgery,  and  especially  before  the  use  of  iodoform  was  intro- 
duced, may  be  said  now  scarcely  to  exist. 

The  woimds  of  the  other  parts  of  the  buccal  cavity  may  almost  all 
be  closed  by  primary  suture  even  when  there  is  extensive  contusion 
of  the  edges.  Suture  is  also  the  best  means  of  arresting  the  often 
quite  profuse  bleeding.  In  cases,  however,  where  we  cannot  be 
fairly  confident  of  an  aseptic  course,  it  is  advisable  to  make  an  appli- 
cation of  iodoform  to  the  wounded  surfaces.  In  the  upper  part  of 
the  mouth,  the  tongue  and  the  palate,  it  is  sufiBcient  to  dust  or  rub 
the  surfaces  with  iodoform,  the  edges  being  then  sutured,  if  neces- 
sary. In  the  deeper  parts,  especially  in  the  floor  of  the  mouth,  a 
tamponade  with  iodoform  gauze  is  safer. 

Burns. 

The  mucous  membrane  of  the  mouth  is  more  exposed  to  the  action 
of  caustic  substances  than  is  the  external  integument.  This  happens 
from  the  use  of  gargles  improperly  compounded  or  too  strong,  or  from 
the  swallowing  of  caustic  poisons,  either  by  accident  or  with  suicidal 
intent.  All  the  possible  consequences  of  taking  such  caustic  sub- 
stances into  the  mouth  cannot  be  studied  in  detail  here.  For  this 
the  reader  is  referred  to  Thiele's  monograph  on  "Burns  of  the 
Mouth."  ^ 

First  of  all  may  be  mentioned  burns  caiised  by  gargles  which  are 
by  no  means  so  infrequent  as  one  might  suppose.  In  some  cases  the 
mucous  membrane,  especially  if  it  be  already  slightly  inflamed  (as  in 
angina  or  the  like),  is  very  suscejjtible  to  the  action  of  even  such 
mild  irritants  as  a  0.1-per-cent.  sf)lution  of  permanganate  of  jiotas- 
sium.  This  gives  rise  to  sometimes  quite  extensive  whitish  patches, 
with  reddened  and  inflamed  edges,  which  disaj^pear  in  a  few  days. 
Bum.s  of  this  nature  are  naturally  more  frequent  when  the  drug  in 
substance  or  in  strong  solution  is  given  to  the  i)atient  himself  to 
prepare  a  gargle  by  dilution.  Among  the  substances  whicli  may 
cause  ext^iusive  tliough  suj)erficial  cauterizations  of  the  ljuccal  nuicous 
membrane,  when  used  for  gargles,  are  solutions  of  permanganate  of 
potassium,  salicylic  acid,  acetic  acid,  and  alum. 


14 


MIKULICZ  AND  KlfMMEL — DISEASES  01"  THE  MOUTH. 


These  burns  occur  most  frequently  at  the  base  of  the  tongue,  on 
the  borders  of  the  epiglottis,  the  arch  of  the  palate,  and  the  uvula, 
and  are  sometimes  incorrectly  diagnosed,  for  quite  often  the  patient 
himself  does  not  recognize  the  trae  cause  but  refers  the  whole  trouble 
to  the  inflammatory  affection,  usually  a  sore  throat,  for  the  relief  of 
which  the  gargle  had  been  prescribed.  They  have  been  mistaken  for 
diphtheria,  even  by  competent  observers,  especially  when  circum- 
stances pointed  to  the  possibility  of  infection.  The  lesions  may 
even  more  readily  be  confounded  with  syphilis,  since  their  resem- 
blance to  mucous  patches  is  often  very  striking.  We  should  examine 
particularly  the  lingual  valleculse,  for  these  are  seldom  injured  by 
fluids  which  have  been  swallowed  or  employed  in  gargles,  and  the 
diphtheritic  process  also  readily  passes  over  them.  On  the  other 
hand,  in  secondary  syphilis,  mucous  patches  are  found  very  fre- 
quently on  the  base  of  the  tongue  and  in  the  gloss  o-epiglottic  fossa, 
while  the  burn  from  a  gargle  is  seen  as  a  white  patch  limited  sharply 
to  the  ui)per  border  of  the  epiglottis  and  the  region  of  the  follicular 
glands. 

The  burns  resulting  from  the  accidental  or  intentional  swallowing 
of  caustic  poisons  are  of  much  more  serious  nature.  The  substances 
which  most  frequently  give  rise  to  these  lesions  are  the  concentrated 
alkalies  (caustic  potash  or  soda,  or  ammonia),  and  then  the  acids, 
especially  sulphuric  acid.  In  general,  whatever  the  cauterizing  agent 
may  be,  the  external  appearance  of  the  lesion  is  the  same,  but  the 
deep  burns  of  sulphuric  acid  are  of  a  dark  reddish-brown  or  black, 
those  of  nitric  or  nitromuriatic  acid  of  a  yellowish  color.  The  lesion 
caused  by  the  swallowing  of  ammonia,  which  is  a  rare  accident,  is  a 
thick  white  patch  surrounded  by  numerous  submucous  hemorrhages 
usually  of  some  considerable  size.  In  general  the  fi-esh  burn  is 
formed  of  irregularly  shaped  pure  white  patches  involving  a  consid- 
erable extent  of  the  mucous  membrane  of  the  mouth.  The  floor  of 
the  mouth  and  the  parts  above  mentioned  which  are  covered  during 
deglutition  by  the  epiglottis  almost  always  escape.  The  lesions  are 
most  numerous  on  the  lips,  the  tongue,  and  the  soft  palate,  but  their 
extent  naturally  depends  very  greatly  upon  chance. 

On  the  borders  of  the  lips  the  burns  usually  diy  uj)  quite  rapidly 
into  brownish-yellow  or  blackish  scabs,  but  in  the  other  parts  of  the 
mouth  this  change  is  prevented  by  the  moistiire  there  present.  Here 
the  burns  are  surrounded  by  a  zone  of  marked,  often  inflammator3s 
redness  and  swelling.  Wide  areas  in  the  neighborhood  become  thus 
infiltrated,  and  through  extension  of  this  inflammatory  oedema  to  the 
mucous  membrane  at  the  entrance  of  the  larynx  life  may  be  threat- 
ened.   The  white  cauterized  surface  becomes  gradually  changed  into 
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a  dirty  grayish-yellow  slough  which  comes  away  little  by  little  leav- 
ing clean  granulations,  and  finally  the  ulcer  cicatrizes.  The  redness 
and  swelling  of  the  surrounding  parts  subside  as  the  healing  process 
goes  on,  yet  they  persist  for  a  relatively  long  period,  sometimes  even 
after  the  iilcer  is  entirely  healed. 

True  hums  of  the  mucous  membrane  of  the  mouth  by  hot  sub- 
stances are  of  comparatively  infrequent  occurrence.  In  English  fam- 
ilies, where  the  tea-kettle  is  often  left  standing  in  front  of  the  fire  or 
on  the  stove,  it  is  said  that  children  are  sometimes  burned  in  the 
mouth  by  trying  to  di'ink  directly  from  the  spout  of  the  kettle.  It 
occasionally  happens  that  one  is  burned  by  putting  the  wrong  end  of 
a  cigar  into  the  mouth  or  by  taking  a  swallow  of  a  very  hot  diink. 
The  burn  so  occasioned  is  usually  quite  superficial,  and  although  we 
often  hear  of  such  accidents  they  are  seldom  brought  to  the  notice  of 
the  physician.  The  mucous  membrane  of  the  mouth  ai)X)ears  to  be 
resistant  to  the  action  of  very  considerable  degrees  of  heat,  and 
moderately  hot  ingesta  are  quite  rapidly  cooled,  so  that  unless  the 
substances  are  immediately  swallowed  serious  consequences  are  sel- 
dom seen. 

Very  severe  and  often  fatal  injuries,  besides  those  just  mentioned 
as  caused  by  drinking  from  the  spout  of  a  tea-kettle,  result  from  the 
inhalation  of  very  hot  vapor  or  steam  (in  explosions  and  the  like)  or 
of  hot  gases  of  combustion  (as  when  persons  are  confined  in  a  burn-  • 
ing  apartment).  A  unique  case  is  that  mentioned  by  Spry"  of  a 
lighthouse-keeper  who  was  looking  up  at  the  burning  lighthouse  and 
received  fatal  injuries  from  molten  lead  falling  into  his  mouth  and 
down  into  his  stomach. 

In  cases  of  severe  burns  we  find  vesicles  in  various  stages  of  de- 
velopment, near  them  thin,  seldom  extensive,  fibrinous  exudation,  and 
the  rest  of  the  mucous  membrane  deeply  reddened  and  swollen  and 
in  varying  degi'ee  oedematous. 

Symptoms. 

The  symptoms  vary  greatly  according  to  the  extent  of  the  burn  or 
cauterization.  In  every  case  the  ingestion  of  food  is  difiicult,  and 
there  is  usually  a  severe  burning  pain  increased  by  every  movement 
of  the  ijarts.  The  mucous  membrane,  in  parts  not  directly  injured 
by  the  trauma,  is  dry  and  hard  and  has  a  tendency  to  crack  and 
bleed.  Speech  is  also  rendered  difficult  and  indistinct  by  the  re- 
stricted movemenis  of  the  i)ai-ts.  As  a  nile  these  symptoms  are  par- 
ticularly in  evidence  only  in  cases  of  injury  from  caustic  substances, 
and  then  only  when  the  toxic  action  of  the  acid  has  not  led  to  the 
rapid  occurrence  of  coma.    In  the  case  of  burns  the  lesions  of  the 
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skin,  which  are  almost  always  present  as  a  result  of  the  same  acci- 
dent, are  usually  so  much  the  most  prominent  that  the  internal 
injuries  are  commonly  ignored  expect  Avhen  a  laryngeal  osdema  may 
call  for  a  tracheotomy  or  some  other  measure  for  its  relief. 

Treatment. 

The  first  indication  is  to  neutralize  the  action  of  the  ingested 
poison,  and  then  the  injured  organs  demand  attention.  We  must  en- 
deavor to  still  the  pain  in  the  mouth  by  cracked  ice  and  by  the  appli- 
cation to  the  mucous  membrane  of  boroglycerin  or  other  soothing 
ointments.  The  ingestion  of  food  should  be  dela^-ed  as  long  as  pos- 
sible ;  and,  in  case  artificial  feeding  becomes  necessary,  the  mucous 
membrane  of  the  mouth  and  pharynx  should  be  spared  by  the  use  of 
a  slender  Nelaton  catheter  introduced  through  the  nares. 

Inflammatory  Aflfections. 

As  the  part  of  the  digestive  tract  which  is  most  exposed  to  exter- 
nal influences,  the  mucous  membrane  of  the  mouth  is  subject  to  many 
diseases  independent  of  any  affection  of  the  general  organism.  We 
recognize  clinically  many  varieties  of  stomatitis,  some  of  which,  as 
regards  their  etiology,  are  as  yet  but  little  understood.  In  the  fol- 
lowing pages  we  shall  consider  first  the  clinical  picture  of  those  forms 
of  stomatitis  which  are  not  marked  by  any  special  etiological  pecu- 
liarities. 

Stomatitis  Simplex  seu  Catarrhalis  (Superflcialis). 

Most  frequently  in  consequence  of  deficient  care  of  the  mouth,  and 
especially  of  the  teeth,  there  occurs  a  general  inflammatory  sweUing 
of  the  mucous  membrane  which,  as  a  result  of  this  most  frequent 
etiological  factor,  attacks  first  the  edges  of  the  gums  and  the  alveolar 
processes.  After  it  has  existed  for  some  time  and  has  increased  in 
severity,  this  affection,  which  at  first  was  almost  without  symptoms, 
declares  itself  by  an  increased  salivary  secretion  and  a  little  pain,  re- 
sulting from  the  manifold  slight  injuries  to  Avhich  this  jiortion  of  the 
mucous  membrane  is  exposed  especially  during  mastication.  By  rea- 
son of  this  the  affected  parts  are  spared  as  much  as  possible,  and  so 
there  is  an  absence  of  the  mechanical  cleansing  of  the  teeth,  fermen- 
tative processes  at  the  edges  of  the  teeth  being  set  up  in  consequence. 
This  fermentation  causes  an  abnormal  accumulation  of  tartar,  which 
in  its  turn  adds  to  the  active  exciters  of  the  inflammation,  and  so 
there  is  established  a  true  >dcious  circle.  With  this  there  is  an  in- 
creased secretion  of  saliva,  even  marked  salivation;  the  edges  of  the 
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gums  become  more  and  more  swollen  and  spongy  and  the  teeth 
become  loose  and  may  even  fall  out.  The  decomposition  of  the  con- 
tents of  the  mouth  gives  rise  to  foetor,  sometimes  very  marked.  In 
very  severe  cases  the  process,  vi^hich  is  usually  confined  at  first  to  the 
neighborhood  of  the  carious  teeth,  spreads  so  as  to  involve  the  entire 
mucous  membrane  of  the  mouth ;  the  tongue  is  coated  and  swells  first 
in  its  supei-ficial  and  later  in  its  deeper  layers  as  well ;  speech  and 
mastication  become  still  more  difficult;  there  may  be  fever,  and 
miti-ition  and  the  general  condition  of  the  patient  suffer  markedly. 

Treatment. 

When  the  disease  is  not  very  extensive  it  will  usually  yield  read- 
ily to  treatment  of  the  carious  teeth,  if  there  be  an}^  careful  mechan- 
ical cleansing  of  the  moiith  and  more  particularl}^  of  the  teeth,  and 
the  employment  of  antiseptic  mouth  washes,  such  as  thymol  (1 : 2,000), 
alum  (1:200-500),  permanganate  of  potassium  (1:2,000-5,000),  or 
chlorate  of  potassium  (1:25-100).  In  cases  of  severe  inflammation, 
especially  when,  as  sometimes  happens,  ulceration  has  taken  place, 
the  application  of  iodoform  to  the  edges  of  the  gums  may  render 
good  service. 

Stomatitis  Ulcerosa. 

Although  ulceration  of  the  mucous  membrane  may  occasionally 
arise  in  any  form  of  stomatitis,  yet  this  term  is  generally  reserved  to 
designate  an  affection  which  occurs  with  special  frequency  in  chil- 
dren from  five  to  ten  years  of  age.  The  disease  resembles  mercurial 
stomatitis  so  closely  that  the  latter  is  generally  classed  with  forms  of 
other  origin  under  the  above  term  or  under  that  of  stomacace  (31iind- 
fdule).  The  term  ulcerative  stomatitis  has  also  been  applied  with  a 
nan-ower  signification  by  some  to  the  stomatitis  of  mercurial  poison- 
ing, but  it  has  been  shown  that  the  disease  may  be  produced  by  other 
causes  than  this.  Thus  among  the  conditions  of  etiological  moment 
have  been  given  diabetes  mellitus  and  other  grave  disturbances  of 
nutrition  (scrofula,  rickets)  and  unhygienic  surroundings;  but  of 
very  great  importance  in  this  relation  ai^pears  to  be  the  defective  care 
of  the  mouth  and  teeth  and  particularly  an  accumulation  of  tartar  on 
the  teeth.  These  conditions  seem  to  prevail  more  frequently  during 
the  period  of  eruption  of  the  teeth,  and— a  fact  worthy  of  special 
mention— are  common  during  the  eniption  of  the  wisdom  teeth  even 
np  to  the  age  of  thirty  years. 

Not  infrequently  also  a  sort  of  eudemic  prevalence  of  the  disease 
has  been  noted  in  children's  hospitals,  and  occasionally  in  armies 
(Bergeron).  Possibly  many  of  tliese  "endemics"  might  have  been 
Vol.  VIII.— 2 
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found,  on  more  exact  investigations,  to  be  really  outbreaks  of  ioofc- 
and-mouth  disease,  or  perhaps  of  some  other  infectious  diseases  hav- 
ing buccal  complications. 

From  what  has  just  been  said,  one  would  seem  to  be  justified  in 
regarding  the  disease  not  as  a  specific  pathological  entity,  but  rather 
as  a  severe  form  of  stomatitis  which  may  be  produced  by  a  variety  of 
causes. 

Symptoms  and  Clinical  Course. 

The  clinica!l  course  of  the  affection  is  nevertheless  a  very  charac- 
teristic one.  It  always  begins  on  the  gums  and,  unless  it  assumes 
especial  gravity,  remains  in  this  region  and  in  the  adjacent  portions 
of  the  vestibule,  cheek  pockets,  and  borders  of  the  tongue.  As  in 
stomatitis  simplex,  the  gums  become  swollen  often  to  such  an  extent 
that  they  cover  the  teeth  which  seem  to  be  embedded  in  them.  The 
gums  are  spongy,  bleed  easily,  and  are  tender  on  pressure.  The 
free  border  is  frequently  covered  with  a  crumbly  or  pulpy,  yellowish- 
gray,  grayish-red,  or  brownish  mass  which  is  easily  brushed  off,  leav- 
ing beneath  it  the  very  vulnerable  and  in  places  already  idcerated 
mucous  membrane.  At  the  same  time  the  mucous  membrane  of  the 
cheek  pockets  and  lips  becomes  spongy  and  swollen  so  that  the  teeth 
make  indentations  in  it.  The  color  of  the  mucous  membrane  is  a 
peculiar  opaque  red;  over  the  strongly  injected  membrane  lies  a 
cloudy,  thick  epithelial  mass  which  covers  the  former  like  a  veil. 

Upon  this  red  stage  of  the  disease  follows  that  of  ulceration. 
Upon  the  parts  of  the  mucous  membrane  first  affected,  the  edges  of 
the  gums  and  the  coi'responding  portions  of  the  cheeks  and  lips, 
there  appear  irregular,  shai'ply  outlined  whitish-yellow  spots  of  epi- 
thelial necrosis,  beneath  which  there  often  collects  a  cloudy,  slightly 
purulent  fluid.  These  little  vesicles,  however,  are  as  a  rule  of  short 
duration  and  are  soon  converted  into  ulcers  having  a  yellowish,  fatty 
looking  base,  with  irregular,  jagged,  sti-onglj^  swollen,  bluish-red 
edges.  In  the  further  course  of  the  disease,  this  same  process,  at 
first  confined  to  the  regions  above  mentioned,  m&j  involve  a  large 
part  of  the  mucous  membrane  of  the  mouth,  preferably  that  of  the 
borders  of  the  tongue  and  the  floor.  The  lesions  extend  quite  rapidly 
into  the  deeper  portions  but  spread  over  the  surface  for  the  most  part 
slowly  and  to  a  slight  extent.  Usually  the  ulcers  have  a  thick,  fatty- 
looking,  viscous  coating,  resembling  the  fibrinous  exudate  in  pleurisy, 
which  at  first  is  adherent  and  gives  rise  to  bleeding  when  removed, 
but  later,  especially  on  the  floor  of  the  mouth,  breaks  down  into  a 
pulpy,  fatt}^  reddish-gray  to  blackish-brown,  ill-smelling  mass. 

All  these  changes  are  from  the  beginning  accompanied  by  a  pecu- 
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liar  foiil  odor  which,  has  given  the  name  "  Miindfaixle"  to  the  disease. 
This  odor  increases,  and  at  the  same  time  the  difficulty  in  speaking 
and  chewing,  which  was  at  first  slight,  becomes  greater  and  to  it  dys- 
phagia is  added,  these  troubles  being  caused  chiefij^  by  the  oedema- 
tons  swelling  of  the  tongue  and  cheeks  and  eveutixally  also  of  the  soft 
parts  of  the  throat.  The  api)etite  is  poor,  and  nutrition  suffers  in 
consequence  of  this,  of  the  dysphagia,  of  the  fever  which  is  a  fre- 
quent accompaniment  of  the  process,  and  also  of  the  often  very  severe 
biu'ning  jiaius  in  the  mouth. 

Up  to  this  time  a  rapid  healing  is  possible  as  a  result  of  an  ap- 
propriate treatment,  but  this  is  not  the  case  after  the  disease  has 
entered  upon  its  severest  stage.  There  occur  then  an  exudation  into 
the  sockets  of  the  teeth,  periosteitis  of  the  alveolar  processes,  loosen- 
ing and  falling  of  the  teeth,  and  necrosis  of  the  jaw  bones.  In  mer- 
ciuial  stomatitis  there  occurs,  often  with  frightful  rapidity,  along  with 
these  s^'mjitoms,  the  mercurial  cachexia  to  the  morbid  course  of 
which  scarcely  any  check  can  be  opposed.  In  the  idiopathic  cases, 
however,  even  during  this  stage,  we  may  usually  effect  a  cure,  al- 
though perhaps  very  slowly.  Nevertheless  these  cases  sometimes 
drag  along,  -n-ith  cedematous  infilti-ation  of  the  soft  parts  about  the 
mouth  and  its  floor,  in  the  neck  and  the  larynx,  and  finally  terminate 
fatally  with  symptoms  of  general  septicaemia. 

Treatment. 

The  ti-eatment  should,  of  course,  be  directed  when  possible  to  a 
removal  of  the  etiological  factors,  such  as  mercurial  poisoning,  cari- 
ous teeth,  or  difficult  eruption  of  wisdom  teeth.  The  careful  cleans 
ing  of  the  mouth,  which  is  the  first  and  most  important  indication,  is 
unfortunately  often  a  matter  of  the  greatest  difficulty  by  reason  of  the 
extreme  tenderness  of  the  parts,  of  the  very  frequent  inflammatory 
closure  of  the  jaws,  and  of  the  stiffness  of  the  lips,  cheeks,  and 
tongue  caused  by  the  enormous  cedematous  swelling  of  these  parts. 
The  removal  of  the  decomposing  sloughs,  and  still  more  of  the  viscous 
adherent  membrane,  often  presents  the  greatest  difficulty,  but  never- 
theless the  attempt  to  do  so  must  be  most  diligently  made.  Of  value 
in  this  direction  is  the  washing  out  of  the  buccal  cavity,  by  means  of 
an  irrigator,  with  lukewarm  antiseptic  fluids. 

In  the  early  stages  astringent  and  antiseptic  mouth  washes  are 
indicated.  Among  these  may  be  mentioned  solutions  of  borax 
(1 :30),  of  potassium  T)ermanganate  (1 : 2,000-5,000),  tincture  of  myii-h 
or  of  ratanhia  ^twenty  to  twenty-five  drojjs  in  a  glass  of  water),  and 
especially  potassium  chlorate  (1:25)  which  has  loug  enjoyed  the 
greatest  repute.    Another  measure  which  is  to  be  strongly  recom- 
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mended  as  loug  as  there  are  no  thick  sloughs  or  ulcerations  present,  is 
the  application  of  the  solid  stick  of  silver  nitrate  to  the  borders  of  the 
gums.  An  appropriate  treatment  of  this  soi-t,  early  instituted  and 
energetically  carried  out,  may  arrest  the  course  of  the  disease  before 
it  has  entered  upon  its  more  severe  stage. 

When  the  disease  is  ah-eady  in  a  grave  form,  chlorate  of  potas- 
sium and  iodoform  assume  a  prominence  as  almost  the  sovereign 
remedies.  In  spite  of  the  frequent  occurrence  of  toxic  symptoms, 
many  physicians  still  advise  the  internal  administration  of  chlorate 
of  potassium,  and  experience  appears  to  prove  that  this  is  indeed  the 
most  effective  remedy,  especially  when,  on  account  of  the  great 
oedema  and  the  closure  of  the  jaws,  it  cannot  well  be  locally  applied 
to  all  parts  of  the  buccal  cavity.  It  is  said  to  be  excreted  iu  the 
saliva,  but  it  is  so  only  in  very  slight  degree,  for  on  an  average  ninety 
per  cent,  of  the  amount  administered  passes  away  unchanged  in  the 
urine.'  In  any  case  the  di'ug  should  be  given  only  on  a  full  stomach, 
for  clinical  experience  has  shown  that  its  x^oisonous  action  is  then 
less  readily  exerted.  From  2  to  6  gm.  (thirty  to  seventy-five  grains) 
must  be  regarded  as  the  maximum  daily  dose.  Many  cases  are  on 
record  of  death  after  the  administration  of  15  gm.  Instead  of  simply 
rinsing  the  mouth,  the  eflScacy  of  which  is  often  very  doubtful, 
if  much  swelling  of  the  parts  be  present,  painting  with  a  five-per- 
cent, solution  on  a  soft  brush,  or  washing  out  with  the  in-igator,  or 
dissolving  chlorate  of  potassium  tablets  in  the  mouth  m&y  be  recom- 
mended. 

The  best  antiseptic  for  use  in  the  cavity  of  the  mouth  is  iodoform, 
and  the  rubbing  of  an  iodoform  paste  on  the  most  affected  i^arts  ren- 
ders excellent  service.  In  the  dependent  parts  of  the  mouth  (the 
floor  and  the  gums  of  the  lower  jaw)  the  laying  of  strips  of  iodoform 
gauze  between  the  gums  and  the  tongue,  lips,  and  cheeks  is  the  best 
mode  of  application  and  the  one  that  spares  the  patient  most.  The 
strips  may  be  left  undisturbed  for  twenty -four  hours  or  longer, 
and  then  the  washing  out  of  the  mouth  may  often  be  omitted  alto- 
gether. 

In  the  severe  cases,  after  the  cure  of  the  stomatitis,  we  may  still 
have  to  oi^en  periosteitic  abscesses,  remove  sequestra,  and  treat  other 
sequelae  of  the  inflammation. 

The  nutrition  must  be  carefully  maintained,  and  to  this  end  we 
must  resort  to  feeding  through  an  cesophageal  tube  or  a  slender  Nela- 
ton's  catheter  passed  through  the  nose,  or  possibly  nutrient  enemata 
will  be  necessary.  This  is  of  great  importance,  otherwise  the  patient 
may  suffer  very  rapid  loss  of  strength. 
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Stomatitis  Aphthosa. 

By  the  term  aplitlife"  is  generally  understood  to-day  a  disease 
of  the  buccal  mucous  membrane  characterized  by  the  rapid  formation 
of  circumscribed,  white,  fibrinous  patches,  situated  in  the  epithelial 
layer,  for  the  designation  of  which  Billard  in  1823  reserved  specially 
this  old  Hippocratic  name.  Our  anatomical  knowledge  of  the  affec- 
tion has  been  recently  furthered  in  a  special  manner  by  the  investi- 
gations of  E.  Frankel.  The  deposit  of  fibrin  takes  place  befrsveen  the 
epithelial  cells,  which  are  destroyed  in  the  process,  those  in  the  im- 
mediate neighborhood  showing  an  extensive  mitosis  (Jadassohn). 
Beneath  the  fibrinous  plaque  the  connective  tissue  of  the  mucous 
membrane  is  abundantly  infiltrated  with  round  cells. 

Syin2otoms. 

The  clinical  picture  of  the  disease  is  very  characteristic.  Within 
a  short  time  there  appear  single  or  multiple,  white  or .  yellowish 
patches,  varying  in  size  up  to  that  of  a  lentil,  which  are  surrounded 
by  very  red,  slightly  elevated  borders.  They  have  sharply  defined 
limits  and  are  ordinarily  of  roundish  or  oval  form.  After  a  brief 
period  of  lateral  growth  the  plaqiies  usuall}^  undergo  rapid  involution, 
peeling  off  from  the  underlying  j^arts  from  their  edges  towards  the 
ceuti-e  while  at  the  same  time  the  surrounding  epithelium  presses 
foi-wards,  so  that  when  the  patch  has  finally  fallen  off  the  spot  is 
already  provided  vnih.  its  epithelial  covering.  The  disease  is,  how- 
ever, usually  of  rather  long  duration,  for  new  patches  continue  to  ap- 
pear in  varying,  but  often  quite  large,  numbers.  We  therefore  are 
always  aVjle  to  observe  the  process  in  all  i^ossible  stages  in  the  mouth. 

Each  indi\-idual  lesion  is  intensely  painful  and  gives  rise  to  a 
severe  burning  sensation,  in  consequence  of  which,  especially  when 
the  lesions  are  numerous,  mastication,  deglutition,  and  speech  are 
often  seriously  interfered  with.  There  is  commonly  at  the  same  time 
a  general  stomatitis  of  moderate  intensity,  and  a  slight  elevation  of 
temj^erature  together  with  general  malaise  are  not  rare,  especially  if 
the  eruption  be  at  all  abundant. 

Tlie  disease  affects  in  the  great  majority  of  cases  children  during 
the  fii-st  dentition,  from  the  tenth  to  the  thirtieth  month  (Bohn), 
altliongh  it  by  no  means  spares  adults  and  very  young  infants. 
Women  suffer  from  it  quite  often,  especially  during  the  periods  of 
menstruation,  i)regnancy,  or  lactation.  The  affection  very  frequently 
!ilso  accomi)anies  other  general  or  oral  diseases,  but  apart  from  this 
we  know  very  little  of  its  etiology. 
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Its  relations  with  impetigo  of  the  skin,  noted  by  Bohn,"  are  most 
interesting.  Anatomically  these  two  aifections  differ  from  each  other 
only  in  the  fact  that  on  the  skin  little  vesicles,  filled  with  fluid,  are 
formed,  while  in  the  mucous  membrane  there  occurs  instead  of  these 
an  exudation  of  fibrin  in  the  ei^ithelial  laj^er.  In  both  diseases  staphy- 
lococci have  repeatedly  been  found  (especially  Staphylococcus  pyo- 
genes aureus),  often  in  pure  culture.  Jadassohn  reports  also  that 
impetigo  vesicles  were  produced  by  inoculation  and  rubbing  of  aph- 
thous material  into  the  skin  of  a  patient  with  aphthae,  a  fourteen- 
months'  old  child.  Both  afi^ections  present  a  very  superficial  infec- 
tious inflammation  in  the  epithelium  itself,  but  the  fibrinous  deposit, 
which  Jadassohn  says  is  present  also  in  the  impetigo  pustule,  is  most 
conspicuous  in  the  disease  of  the  mucous  membrane  of  the  mouth. 
Very  similax  differences  may  be  observed  in  other  morbid  states 
affecting  both  integuments,  as  in  pemphigus  (Jadassohn),  variola 
(Bohn),  and  the  inflammation  caused  by  cantharides  or  tartar  emetic. 

The  role  which  the  staphylococcus  plays  in  the  production  of  the 
disease  is  not  positively  determined,  and  it  is  possible  that  this  form 
of  stomatitis  may  at  times  be  excited  by  entirely  different  causes. 

It  has  long  been  held  by  clinicians  j;hat  aphthous  stomatitis  ac- 
companies diseases  of  the  most  varied  kind  of  the  general  organism  and 
of  the  mouth,  but  it  is  probable  that  they  only  prepare  the  soil  for 
these  pathological  changes ;  and  the  same  is  probably  also  the  ex- 
planation of  the  predisposition  which  "lymphatic,"  scrofulous,  and 
anaemic  children  show  for  this  disease  (Eilliet  et  Barthez"). 

Diagnosis. 

This  disease  can  hardly  be  mistaken  for  any  other,  except  for  the 
eruption  of  foot-and-mouth  disease  to  which  it  bears  a  close  resem- 
blance. But  the  severe  accompanying  stomatitis  and  the  marked 
general  depression  would  serve  to  distinguish  this  disease  fi-om  aph- 
tha3  should  the  possibility  of  its  occiu-rence  be  thought  of. 

Prognosis. 

Great  as  is  the  interest  which  this  disease  possesses  in  itself,  yet 
its  clinical  importance  is  slight.  When  left  to  itself,  indeed,  it  causes 
much  discomfort  and  may,  in  the  case  of  small  children,  by  reason  of 
the  injiirious  effect  which  it  has  upon  nutrition,  become  an  affection 
of  some  gravity ;  but  it  always  gets  well  spontaneously,  and  is  espe- 
cially troublesome  only  because  the  numerous  crops  of  aphthse,  often 
recurring  for  weeks,  make  the  patients,  especially  children,  cross  and 
irritable.  It  is  stated  by  some  authors  that  in  poorly  nourished 
children  the  eruption  may  become  confluent  and  form  broad  aphthous 
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patches  which  may  cause  very  serious  discomfort.  Others  (Billarcl) 
Ixave  seen  aphthae  pass  into  noma  or  ulcerative  stomatitis;  but 
probably  there  was  here  merely  a  coexistence  of  the  two  diseases. 
Conliuent  aphthte  is  the  only  form  of  unfavorable  prognosis,  and  this 
only  in  so  far  as  it  witnesses  to  the  depressed  vital  condition  of  the 
afl'ected  individuals. 

T7-eatment. 

Om-  therapeutic  efforts  should  be  directed  to  reducing  the  local 
inflammatory  symptoms  and  with  them  the  pain.  Borax  in  rather 
sti-ong  solution  (five  per  cent.),  preferably  in  glycerin,  is  a  favorite 
remedy.  In  the  case  of  children  the  addition  of  honey  to  this  solu- 
tion is  to  be  recommended,  as  for  example : 

Boracis  5.0    gr.  Ixxv. 

Aquae  destillatse, 
Glycerini, 

Mellis  despumati,        .       .       .       .      aa  30.0  gi. 
M.    Sig.  To  be  applied  with  a  camel 's-bair  brush  every  three  hours. 

Chlorate  of  potassium  increases  the  burning  very  unpleasantly, 
as  indeed  in  lesser  degree  do  all  the  remedies  employed.  Dilute 
acetic  acid  and  very  cold  water  are  also  employed,  but  the  effect  of 
none  of  these  remedies  is  very  marked.  In  case  of  repeated  attacks 
of  aphthae  in  the  same  indi-sidual  we  should  endeavor  to  improve  the 
general  condition,  otherwise  we  cannot  do  much  for  them. 

Cheonic  Eelapsing  Aphtha. 

Under  this  name  we  have  described  in  our  Atlas  (Plate  xxx. ,  Fig.  2) 
a  clearly  defined  though  apparently  rare  affection,  of  which  we  have 
found  no  other  examples  reported  in  the  literature.  The  indi\idual 
lesions  have  a  close  resemblance  to  those  of  aphthous  stomatitis, 
their  painfulness  especially  is  quite  marked.  Whether  the  process 
itself  is  histologically  of  the  same  nature  as  that  of  the  affection  just 
considered  we  are  unable  to  say,  as  we  have  up  to  the  present  had  no 
ox>portunity  to  make  any  comparative  studies  of  the  two.  Our  belief 
is,  however,  that  trophic  disturbances  play  here  the  chief  role.  We 
have  seen  three  ca-ses  of  the  disease  in  anaemic  or  chlorotic  women 
between  twenty  and  forty  years  of  age. 

Clinical  Course. 

At  intervals  of  from  four  to  six  weeks  there  appear  on  the  edges 
of  the  tongue,  more  commonly  near  the  tip,  very  small,  at  most 
inillet-seed  sized,  superficial  ei)ithelial  defects.    Here  and  there,  from 
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the  very  first,  there  are  seeu  some  little  vesicles  of  the  same  minute 
size.  These  are  surrounded  by  a  narrow  inflammatory  ring,  which, 
iu  the  course  of  four  or  five  days,  gradually  increases  to  about  the 
size  of  a  lentil.  The  number  of  these  lesions  varies  greatly ;  at  one 
time  we  see  onlj^  one,  and  at  another  two  or  three  or  more.  The 
eruption  is  accompanied  by  a  mild  general  stomatitis,  as  indicated 
by  a  white-coated  tongue,  with  indentations  iu  its  borders  from  pres- 
sure of  the  teeth,  slight  swelling  of  the  mucous  membrane  of  the  lips 
and  cheeks,  and  increased  salivary  secretion.  There  is  no  percepti- 
ble foetor  of  the  breath. 

A  spontaneous  recovery  takes  place  as  a  rule  in  the  course  of 
eight  or  ten  days,  the  above-described  symptoms  gradually"  subsiding 
and  the  epithelial  loss  being  repaired  without  scarring  or  lea-sdng  any 
sign  behind.  Sometimes,  however,  new  lesions  appear  while  the 
first  are  healing,  and  new  ones  again  before  this  second  crop  has  dis- 
appeared, so  that  it  may  be  several  weeks  before  the  affection  finally 
disappears. 

The  erosions  are  spontaneously  painful,  but  especially  so  when 
touched,  and  in  consequence  talking  and  ea,ting  are  \ery  difficult. 
Apart  from  this,  however,  the  general  condition  is  not  seriously 
affected.  In  the  cases  seeu,  auy  dependence  of  the  disease  upon 
tuberculosis  or  syphilis  could  be  excluded. 

Iu  the  case  of  a  lad}^  under  our  care  we  were  able  to  observe  the 
regularity  in  the  appearance  of  the  attacks  during  a  period  of  eight 
months.  The  affection  was  influenced  neither  by  the  treatment  di- 
rected against  the  chlorosis  nor  by  local  measures  of  the  most  varied 
sort.  Local  applications  of  cocaine  had  a  too  evanescent  effect.  The 
greatest  relief  to  the  patients  was  obtained  by  superficial  cauteriza- 
tion with  nitrate  of  silver,  this  being  followed  usually  by  respite  from 
pain  of  several  hours'  duration. 

A  clinically  very  similar,  possibly  identical,  affection  was  ob- 
served by  us  once  in  an  otherwise  healthy  man,  forty-eight  years  of 
age,  who  had  at  the  same  time  leukoplakia  of  the  tongue.  For  the 
past  five  or  six  years,  at  fu-st  at  intervals  and  later  nearly  continously, 
little  vesicles  had  appeared  one  at  a  time  on  the  border  or  tip  of  the 
tongue ;  these  were  converted  in  two  or  three  days  into  erosions  from 
the  size  of  a  millet  seed  to  that  of  a  lentil,  which  disappeared  at  the 
end  of  four  or  five  days  more  without  leaving  any  traces  behind. 
The  lesion  was  quite  painful,  although  not  so  much  so  as  in  the  cases 
occurring  in  clilorotic  women.  The  man  was  treated  with  remedies 
of  every  sort,  but  without  effect. 
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Bednar's  Aphth-^:. 

As  supplementary  to  the  preceding  section  we  may  describe  liere 
certain  peculiar  processes  wliicli  are  observed  onl}^  in  tbe  first  d&js  of 
life  and  wliicli,  after  the  writer  who  first  accurately  described  them, 
have  been  called  Bednar's  aphthae.  But  as  this  name  suggests  im- 
properly the  previously  described,  typical,  and  entirely  different  affec- 
tion, it  is  perhaps  better  to  adopt  the  name  proposed  by  Kosinski 
of  Bednar's  plaques. 

The  affected  parts  are  characterized  anatomically  by  a  marked 
thinning  of  the  epithelium  of  which  there  sometimes  remains  only  a 
very  delicate  layer.  These  thinned  portions  are  sharj^lj^  defined 
from  the  rest  of  the  epithelium.  The  su.bmucosa  presents  no  changes 
in  the  paii  beneath  the  ei^ithelial  lesion. 

Upon  inspection  these  plaques  are  seen  as  yellow,  sharply  defined 
spots,  which  have  a  very  typical  localization  on  the  mucous  mem- 
brane at  a  point  corresi^onding  to  the  posterior  lateral  border  of  the 
hard  palate.  Similar  punctate  and  linear  yellow  discolorations  are 
found  also  in  the  median  line  of  the  hard  palate,  looking  somewhat 
"  as  if  a  grain  of  millet  or  something  similar  had  been  pushed  under 
the  mucous  membrane."  At  these  points  we  find  anatomically,  in 
addition  to  the  thinning  of  the  epithelium,  a  deposit  of  the  so-called 
"epithelial  pearls"  (Epstein),  which  were  evidently  pushed  out  by 
the  closure  of  this  foetal  suture,  and  remain  here  for  a  while ;  they 
are  gradually  absorbed  in  the  course  of  time. 

Opinions  dijffer  as  to  the  mode  of  origin  of  these  plaques.  Most 
writei-s  hold  that  in  these  cases  the  desquamation  of  the  general  in- 
tegument which  takes  place  during  the  first  days  of  life,  is  specially 
marked  in  the  mucous  membrane  of  the  mouth.  The  exciting  cause 
is  found  in  pressure  on  the  tongue  in  nursing,  and  similar  influences 
which  are  exerted  upon  this  thin  membrane  loosely  attached  to  the 
firmer  underlying  parts.  But  nursing  cannot  alone  be  responsible, 
for  Eosinski  has  described  a  similar  thinning  of  the  epithelium  in  a 
fetill-bora  child.  This  also  disproves  the  theory  that  the  lesions  are 
the  result  of  mechanical  injury  inflicted  during  the  usual  frequent 
cleansing  of  the  mouth  of  the  newly  born  (P.  Baumm  ")•  Both  of 
these  factors  may  be  of  moment  by  effecting  a  deposit  of  micro- 
organisms on  the  areas  of  thinned  epithelium,  and  thus  leading  to 
exudation  in  these  regions,  but  they  are  not  the  original  cause  of  this 
thinning. 

The  pla^iues  appear  in  themselves  to  l)e  of  very  minor  importance. 
They  cause  no  inconvenience,  the  infants  nurse  quietly  as  if  nothing 
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were  the  matter.  But  evidently  these  lesions  offer  a  favorable  soil 
for  the  invasion  and  growth  of  pathogenic  micro-organisms,  as  has 
been  demonstrated  in  the  case  especially  of  the  gonococcus  by 
Kosinski.  They  heal  spontaneously  in  the  course  of  a  few  days. 
Whether  the  prophylactic  measure  advocated  by  Baumm,  of  abstain- 
ing fi-om  cleansing  the  mouth  in  the  case  of  new-born  childi-en,  is  to 
be  recommended  remains  to  be  determined.  Baumm 's  statistics 
seem  to  speak  in  favor  of  it. 

Erysipelas. 

In  very  rare  cases  we  find  erysipelas  of  the  face  invading  the 
mucous  membrane  of  the  mouth.  This  disease  is  characterized  by 
a  diffuse,  very  intense  redness  of  the  mucous  membrane  which  is 
usually  dry  and  exceedingly  painful.  More  rarely  there  is  saliva- 
tion. The  redness  and  swelling  are  most  characteristic  on  the  soft 
palate  and  uvula,  and  the  latter  may  become  swollen  to  an  enormous 
size.  There  is  from  the  beginning  considerable  pain  on  eating,  and 
when  the  isthmus  and  pharynx  are  markedly  affected  swallowing 
may  be  wholly  impossible. 

A  positive  diagnosis  of  erysipelas  can  be  made  only  when  there  is 
a  similar  affection  of  the  skin  of  the  face  at  the  same  time  or  imme- 
diately preceding  or  following  that  of  the  mucous  membrane.  Other- 
wise we  can  only  say  that  there  is  a  severe  infectious  stomatitis. 

Prognosis. — In  an  inflammation  of  this  sort,  the  deejaer  tissues 
very  readily  become  involved;  thus  the  tongue  may  be  greatly 
swollen,  adding  not  a  little  to  the  discomfort.  The  j^rocess  may  also 
spread  to  the  throat  and  possibly  lead  to  suffocation  from  inflamma- 
tory oedema  of  the  epiglottis  and  aryepiglottic  folds.  Even  ajy&rt 
from  this,  the  prognosis  of  such  a  severe  infectious  disease  of  the 
mouth  and  throat  is  quite  grave,  for  the  inflammatory  iirocess  may 
easily  involve  the  connective  tissue  of  the  neck  or  of  the  mediastinum, 
and  give  rise  to  an  infectious  pleurisy,  pneumonia,  or  pericarditis. 

In  the  treatment  of  this  affection  we  must  keeiD  the  mouth  clean, 
allow  pieces  of  ice  to  dissolve,  and  if  necessaiy  practise  scarification 
of  the  inflamed  parts.  Sometimes  the  extensive  swelling  of  the 
tongue  necessitates  a  tracheotomy.  The  patient's  strength  must  be 
maintained  by  means  of  stimulants,  and  of  artificial  feeding  through 
a  Nelaton's  catheter  passed  through  the  nostrils. 

Noma. 

On  reading  the  pulilications  of  pajdiatric  physicians  and  surgeons 
from  the  beginning  of  the  present  century,  the  impression  is  almost 
conveyed  that  noma,  at  least  with  us,  has  very  much  lessened  in  fre- 
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quency.  But  even  formerly  it  represented  a  disease  which  was  in 
general  rather  rare,  though  it  often  enough  attacked  a  large  number 
of  patients  in  certain  children's  hospitals.  In  spite  of  this  repeated, 
almost  endemic  occurrence,  the  view  that  noma  is  an  infectious  dis- 
ease has  until  the  present  time  always  been  rejected;  at  all  events 
thus  far  no  i:)ositive  proof  of  its  contagiousness  has  been  furnished, 
and  least  of  all  has  any  one  as  yet  succeeded  in  finding  a  character- 
istic micro-organism  for  it. 

It  should  be  stated,  however,  that  Schimmelbusch cultivated 
from  a  case  of  noma  some  short  bacilli  which  had  a  pathogenic  effect, 
but  on  inoculation  failed  to  produce  truly  characteristic  symptoms  of 
the  disease.  In  a  case  at  the  Strassburg  medical  clinic,  that  of  an 
adult,  bacilli  were  crdtivated,  though  not  until  after  death,  from  the 
blood  taken  fi-om  the  heart  and  the  greatly  enlarged  spleen.  These 
bacilli,  on  being  inoculated,  repeatedly  caused  abscesses  and  ulcera- 
tions, especially  when  injected  into  the  oral  mucosa  or  submucosa 
through  an  inflammatory  crust  pre\aously  produced.  But  even  these 
experiments  did  not  lead  to  unquestionable  results. 

Noma  is  pre-eminently  a  disease  of  childhood;  adults  are  very 
rarely  attacked  by  it,  though  a  number  of  such  cases  have  been  re- 
ported. V.  V.  Bruns,'^  among  about  413  cases  collected  by  him, 
found  only  11  in  persons  between  the  fifteenth  and  the  seventieth 
year  of  life.  In  infancy  the  disease  is  also  quite  rare ;  v.  Bruns  re- 
ferring to  but  6  cases.  In  view  of  this  fact  the  affection  has  been 
thought  to  have  some  connection  with  the  eruption  of  the  teeth ;  but 
the  relation  is  a  very  doubtful  one.  The  influence  of  several  other 
factoi-s  is  more  positive  in  the  development  of  noma. 

In  the  first  place  should  be  mentioned  antecedent  diseases,  whether 
general  or  of  the  oral  cavity.  Noma  occurs  with  especial  frequency 
after  measles — the  statistics  in  about  one-half  of  the  cases  state  that 
measles  preceded.  Among  antecedent  diseases  scarlatina,  typhoid 
fever,  pneumonia,  and  many  others  are  also  reported.  The  use  of 
mercury  in  these  diseases,  especially  the  internal  exhibition  of  cal- 
omel, has  often  been  x)ai-ticularly  given  as  the  cause.  It  is  certain, 
however,  that  quite  a  number  of  cases  of  noma  occur,  in  which  aliso- 
Intely  no  mercury  had  i)reviou8ly  been  given ;  v.  Bnins  has  tabulated 
many  such. 

Mention  should,  however,  ])e  made  of  tlie  fact  that  the  most  recent 
detailed  deHcrij)tion  "  again  reverts  to  this  view,  inasnnich  as  it  yives 
ulcerative  stomatitis  as  the  prodrome  of  noma ;  that  such  an  inflam- 
mation is  often  caused  by  the  use  of  mercury  has  been  already 
mentioned.  As  a  matter  of  fact,  noma  has  been  repeatedly  observed 
as  a  serjuel  of  ulcerative  stomatitis,  and  it  is  (juite  possible  that  these 
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two  iDi-ocesses  may  develop  one  from  tlie  other,  but  thus  far  it  is  by- 
no  means  proven  that  noma  is  constantly  preceded  by  an  ulcerative 
stomatitis. 

It  is  certainly  possible,  and  has  been  assumed  by  various  authors, 
that  all  these  antecedent  affections  are  nothing  but  an  incidental  cause 
for  the  outbreak  of  the  process.  The  same  remark  applies  to  the  fact 
that  noma  attacks  almost  exclusively',  or  at  least  mainly,  anaemic 
and  ill-nourished  children. 

Still  more  obscure  are  the  climatic  and  local  influences  often  cited 
as  etiological  factors.  It  seems  indeed  as  if  a  damji,  rainy,  and  foggy 
climate,  and  a  moist,  marshy  soil  favor  the  occui-rence  of  noma;  it 
has  long  been  customary  to  ascribe  to  this  reason  the  frequency  of 
the  disease  in  low  coast  lands,  especially  Holland. 

The  difficulty  of  answering  all  these  etiological  questions  appears 
to  lie  in  the  fact  that,  owing  to  the  rarity  of  the  disease,  at  least  now- 
adays, no  one  is  in  the  position  of  dealing  with  a  large  number  of 
personal  observations,  and  thus  the  oiDportunitj^  for  careful  study  is 
lacking ;  and  furthermore  because  the  disease,  as  a  rule,  is  not  noticed 
imtil  far  advanced,  when  it  rapidly  runs  its  course  to  its  termination. 

A  purely  theoretical  conception  of  noma  still  deserves  mention. 
In  view  of  certain  other  gangrenous  iDrocesses  being  dependent  upon 
nerve  disease,  an  affection  of  the  third  branch  of  the  trigeminus  has 
been  assumed  as  an  etiological  factor  by  Woronichin.  While  it  is 
true  that  the  ramifications  of  this  nerve  in  the  gangrenous  mass  are 
seen  to  be  likewise  necrotic,  this  is  only  what  would  naturally  occur, 
and  further  proof  in  favor  of  this  xiew  has  not  hitherto  been  furnished 
hy  any  observer.  Division  of  this  nerve,  followed  b}'  the  injection  of 
cultures  of  the  above-mentioned  bacillus,  which  was  performed  in  the 
laboratory  of  the  Strassburg  medical  clinic,  has  led  to  no  positive 
results  and  other  experimenters  have  succeeded  no  better.  Primary 
diseases  of  the  vessels  have  also  been  assumed,  but  no  i^roof  has  been 
furnished  in  substantiation. 

On  the  whole,  the  process  sIiom-s,  apparently,  the  greatest  simi- 
larity to  hospital  gangrene  and,  like  the  latter,  it  seems  to  have 
materially  decreased  in  frequency.  Still  the  failure  of  noma  to 
spread  endemically,  as  contrasted  with  the  regular  endemic  appear- 
ance of  hospital  gangrene,  must  be  emphasized  as  an  essential  dif- 
ference. The  latter  disease,  too,  is  so  little  known  etiologically  that 
the  comparison  leads  to  no  practical  result. 

Symptoms  and  Clinical  Course. 
Clinically  the  course  of  the  disease  is  extremely  characteristic. 
The  prodromes  consist  mostly  in  the  signs  of  a  moderately  severe 
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stomatitis — salivation  aud  offensive  breath,  analogous  to  those  occur- 
ring in  ordinary  stomatitis.  Next  there  develops  almost  constantly 
on  the  mucous  membrane  between  the  angle  of  the  mouth  and  the 
opening  of  Steno's  duct,  opposite  the  first  or  second  molar,  a  vesi- 
cle which  is  at  fii^st  bluish-red  but  soon  becomes  darker  or  blackish 
in  color.  At  the  same  time  appears  the  very  characteristic,  disgust- 
ing odor  of  gangrene  which  cannot  be  accurately  described  but  re- 
sembles that  of  a  corpse  or  of  decomposition.  Even  in  this  first 
stage  the  affected  cheek  is  striking  by  its  marked  swelling  and  the 
associated  exti-eme  pallor  which  imparts  to  the  patient  a  peculiar 
aspect  of  suffering.  The  swelling  increases  rapidly  and  soon  extends 
into  the  region  of  the  eyes  and  the  nose ;  at  the  same  time  it  becomes 
ever  brawnier,  the  hardness  being  at  first  confined  to  the  region  of 
the  lesion  but  soon  spreading  farther  and  farther,  until  at  last  the 
whole  cheek  presents  an  infiltrated  surface  which  is  as  hard  as  a 
board  but  retains  for  the  time  its  pallor  so  that  it  appears  as  if  coated 
with  wax  or  oil.  In  the  mean  time  the  gangrenous  disintegration  pro- 
gresses swiftly  on  the  mucous  surface ;  the  f oetor  grows  more  intense ; 
the  vesicle,  which  was  livid  at  first,  changes  to  a  bluish-black  or 
brownish-black  surface  ever  widening  in  extent  and  soon  occupying 
the  entire  inner  side  of  the  cheek.  By  the  time  the  process  has 
advanced  so  far,  perforation  towards  the  exterior  has  generally  taken 
I^lace ;  with  the  increase  of  the  brawny  infiltration  there  appears,  as  a 
rule  suddenly,  upon  the  outer  skin  at  a  point  corresponding  to  that 
first  affected  on  the  inner  surface,  a  bluish-red  spot,  usually  sur- 
rounded by  a  narrow,  \ivid  red  border. 

This  enlarges  rapidly,  always  bordered  by  the  red  inflammatory 
areola,  -with  the  steady  increase  of  the  pale,  hard  infilti'ation.  At 
the  same  time  the  lesion  gradually  assumes  more  and  more  the  brown- 
ish-black color  of  gangrene.  The  tissues  within  it  disintegrate 
generally  to  a  pultaceous  or  shreddy,  moist,  extremely  offensive  mass, 
interepersed  with  fat  droplets,  which  can  be  easily  removed  with 
forceps  or  the  like.  In  this  way  the  perforation  enlarges  steadily, 
reaches  the  angle  of  the  mouth  and  extends  backwards,  upwards,  and 
downwards.  The  entire  upper  and  lower  maxillre  as  far  as  the  ear  and 
beyond  it,  and  up  as  far  as  the  eye,  may  in  this  way  be  laid  bare  in  a 
very  short  time.  The  destiiTction  of  tissue  may  even  extend  far  do-\vn 
the  neck  to  the  supraclavicular  fossa  and  to  the  acromion. 

After  a  more  or  less  extensive  spread  tlie  gangrene  may  become 
demarcated  or  death  may  ensue.  In  the  former  case  the  gangrene 
ceases  to  spread,  the  zone  of  demarcation  becomes  broader  and  of  a 
more  vivid  red  color,  tlie  Imiwny  infiltration  of  tlie  surrounding  tissue 
lessens  and  gives  place  to  slight  reddening,  the  gangrenous  musses  are 
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cast  off  by  vigorous  granulations.  Tlie  denuded  bones  usually  pre- 
sent wide  and  deep  necroses,  and  it  may  often  take  a  long  time  until 
the  sequesti-a  are  completely  cast  off.  Finally,  however,  everything 
is  covered  with  granulation  tissue  and  the  defect,  which  is  often  enor- 
mous, begins  to  be  covered  wdth  epithelium  proliferating  from  the 
margins,  and  is  closed  very  largely  by  the  cicatricial  contraction  draw- 
ing together  the  healthy  skin  of  the  surrounding  regions.  It  is  often 
sm-prising  how  greatly  the  defect  is  thus  diminished ;  generally,  how- 
ever, distressing  deformities  remain,  Avhose  operative  removal  may 
present  exti-eme  difficulties. 


Fio.  1.— Noma.  (From  a  photograph  taken  in  the  Breslau  Surgical  Clinic.) 

The  appearance  presented  by  fnlly  developed  noma  is  well  shown  in  Fig.  1.  The  eight-year-old 
girl  there  represented  had  had  measles  eight  months,  and  diphtheria  three  months  before.  For 
three  weeks  she  had  liad  a  fever  with  pneumonia.  Tlie  sn  elliug  of  tlie  cheek  was  first  noticed  one 
week  before  the  picture  was  taken,  and  perforation  externally  ajfpeared  two  days  before.  lu  spite 
of  removal  of  the  gangrenous  tissues  the  jjrocess  continued  to  advance,  and  four  days  later  tlie 
child  died  exhausted. 

In  the  early  stage  of  recovery,  however,  the  morbid  jirocess  may 
be  rekindled  and  may  eventuallj'-  even  terminate  fatally  or  may  again 
commence  to  heal ;  a  case  of  recovery  after  two  relapses  has  been  re- 
ported b}'  Ender."    But  on  the  whole  relapses  are  quite  rare. 

In  about  seventy  per  cent,  of  the  cases  (v.  Brims ;  the  number 
is  probably  too  high)  death  ensues,  either  by  simple  exhaustion,  the 
result  of  the  continual  absorption  of  septic  material  a'ud  the  impeded 
nutrition,  or  b}'  metastatic  septic  disease,  pai'ticularly  of  the  kidneys. 
Albuminuria  and  ha3maturia  usually  precede  the  fatal  termination; 


NOMA. 


31 


Imt  septic  pueiiiuonia,  myocarditis,  enteritis,  and  the  like,  are  also 
often  reported. 

It  is  often  difficult  to  determine  the  duration,  since  the  disease, 
as  a  rule,  is  not  recognized  until  it  has  been  present  for  some  time ; 
generally  it  seems  to  vary  between  one  and  two  weeks.  There  are, 
however,  foudi'oyant  cases  that  terminate  fatally  in  a  few  days,  while 
some  very  rare  cases  run  quite  a  chronic  course,  an  instance  of  which 
is  reported  by  v.  Bruns. 

The  general  condition  varies  remarkably — sometimes  the  patients 
are  bright,  they  sleep,  play,  eat,  and  drink  with  zest,  despite  the  dis- 
gusting ichor  they  imbibe  at  the  same  time,  and  their  temperature 
is  but  slightly  increased;  at  other  times  there  is  high  fever  inter- 
nipted  by  rigors,  with  rapid  decline  of  the  vital  forces  from  the 
beginning.  The  pain  is  rarely  severe,  though  occasionally  it  is 
marked.  Towards  the  end,  when  septic  metastases  and  high  fever  set 
in,  the  patients  may  become  stuporous  and  delirious ;  but  often  the 
mind  remains  remarkably  clear  until  near  death. 

A  primary  localization  of  the  disease  in  a  part  other  than  that 
above  mentioned  is  very  rare ;  a  few  times  it  has  been  observed  to 
begin  in  the  anterior  sublingual  region  (as  in  the  oft-quoted  Strass- 
burg  case  of  a  man,  aged  twenty-one,  previously  perfectly  healthy, 
and  lining  under  the  best  external  conditions)  and  at  no  other  point. 
In  some  isolated  cases  analogous  processes  were  likewise  present  upon 
the  external  genitals,  at  the  anus,  or  on  the  auricle,  the  course  of 
which  was  the  same. 

Diagnosis. 

The  diagnosis  is  evident  from  the  symptomatology  described 
above;  a  mistake  is  scarcely  possible  when  the  condition  is  fully 
developed.  At  most  the  very  first  stage  might  remain  undiagnos- 
ticated,  especially  when  an  ulcerative  stomatitis  has  preceded.  Some 
degree  of  attention,  however,  Avill  usually  assure  a  timely  diagnosis. 

Pyognosis. 

The  prognosis  may  be  stated  as  very  bad  generally;  with  a 
mortality  oi  seventy  per  cent,  the  prospect  of  recovery  in  individual 
cases  is  sliglit  indeed.  Still  there  is  some  room  for  hope  when  the 
di.sease  comes  early  lander  treatment,  when  the  gangrenous  eschar 
shows  a  tendency  to  become  limited  at  some  points,  and  is  demarcated 
by  healthy  granulations,  and  when  the  general  vigor  in  the  mean  time 
has  been  maintained.  On  the  other  hand,  we  must  not  hope  too  soon, 
for  even  after  comjjlete  demarcation  of  the  gangrene  death  has  been 
observed,  with  or  without  relajiHCH,  from  exhaustion  or  general  sepsis. 
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Treatment. 

The  treatment  under  these  conditions  is  extremely  unsatisfactory. 
But  since  recovery  is  occasionally  observed  in  what  are  seemingly 
the  most  alarming  cases  we  must  never  remain  inactive.  At  the 
outset  it  might  perhaps  be  rational  to  excise  the  diseased  spot,  fully 
removing  the  surrounding  relatively  hed,ltliy  tissue.  But  it  seems 
that  the  morbific  agent  very  early  saturates  the  tissues  round  about, 
for  despite  thorough  extirpation,  gangrene  often  immediately  recurs 
in  the  wound  of  operation.  Still  by  this  means  a  horrible  slough 
has  been  removed  and  thus  a  better  chance  is  offered  to  palliative 
treatment.  The  danger  that  more  might  be  extirpated  than  would  be 
destroyed  by  the  gangrene  is  sm'ely  but  slight,  since  the  process  gen- 
erally does  not  come  to  a  standstill  until  the  greater  portion  of  the 
cheek  has  sloughed  off.  Besides,  as  the  hemorrhage  from  the  infil- 
trated tissues  is  remarkably  slight,  there  is,  no  danger  to  be  appre- 
hended in  that  direction. 

This  extirpation  has  been  largely  performed  by  means  of  the 
Paquelin  cautery,  in  the  hope  that  the  red  heat  would  at  the  same 
time  disinfect  the  wound  of  operation.  Since,  however,  we  are  un- 
able as  a  rule  to  oi)erate  in  unquestionably  healthy  tissue  this  advan- 
tage is,  to  say  the  least,  doubtful;  and  the  eschar  of  the  cautery 
may  occasionally  become  at  once  gangrenous. 

Unfortunately  none  of  our  antiseptics,  powerful  though  they  are 
otherwise,  seems  to  be  effective  against  the  organisms  of  noma — 
sublimate  and  iodoform  fail  us  altogether.  The  reason  probably  is, 
that  upon  the  wound  surfaces  we  are  not  dealing  with  the  actual 
morbid  focus  which  is  situated  farther  away  from  the  gangrenous 
part. 

Formerly  noma  was  treated  almost  exclusively  with  caustics, 
preference  having  been  given  to  strong  mineral  acids,  especially  hy- 
di'ochloric  acid.  Nowadays  the  use  of  concentrated  carbolic  acid 
might  be  considered,  but  no  experience  with  this  agent  has  been 
reported. 

Great  value  is  to  be  attached  to  appropriate  and  plentiful  nuti-i- 
tion ;  it  is  often  necessary  to  feed  the  chikbeu  systematically. 

It  hardly  requires  special  mention  that,  owing  to  the  intolerable 
fcetor  emanating  from  a  case  of  noma,  the  patient  should  be  isolated 
if  possible,  and  that  the  greatest  cleanliness  and  frequent  change  of 
the  dressings  are  necessary  when  the  disease  is  progressing. 
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Stomatitis  Gonorrhceica. 

Infection  of  the  oral  cavity  with  gonorrhoea  has  only  in  recent 
times  received  some  attention.  Kosinski's  '°  paper  in  particular  has 
added  to  om-  knowledge,  though  the  cases  in  which  gonorrhoeal  infec- 
tion has  been  positively  demonstrated  are  still  rare. 

In  adults  the  infection  has  been  most  frequently  observed  as  the 
result  of  an  imnatural  coition  in  which  the  oral  cavity  is  made  to 
pai-ticipate  actively  or  passively  in  various  ways.  Besides  it  is  easily 
possible  for  gonorrhoeal  secretion  to  be  inadvertently  carried  to  the 
mouth  by  the  fingers,  etc. ;  indeed  the  fact  that  such  transfer  has 
been  so  rarely  observed  even  indicates  that  this  mucous  membrane 
possesses  but  a  slight  predisposition  to  gonorrhoeal  disease. 

The  infection  of  the  oral  cavity  in  the  newborn  during  or  imme- 
diately after  labor  is  undoubtedly  brought  about  in  the  same  way  as 
that  of  the  conjunctiva ;  the  infectious  material  is  as  likely  to  reach 
one  part  as  the  other  and  not  rarely  both  organs  are  infected  at  the 
same  time. 

The  demonstration  of  the  gonococci  by  the  microscope  has  been 
effected  in  only  a  small  number  of  cases,  and  by  cultivation,  so  far  as 
we  know,  in  none. 

Symptoms  and  Course. 

The  course  of  the  disease  is  apparently  different  in  the  adult  and 
in  the  infant ;  that  in  the  latter  has  been  described  at  length  by  Ro- 
sinski ;  little  is  known  about  the  disease  in  the  former. 

In  the  adult  it  is  stated  that  the  mucous  membrane  of  the  oral 
cavity  is  at  first  bright  red,  hot  and  dry,  tumid  and  very  painful; 
these  symptoms  being  most  pronounced  on  the  mucous  membrane 
of  the  lips,  the  gums,  the  floor  of  the  mouth,  the  lower  surface  and 
the  lateral  margins  of  the  tongue.  In  the  further  course  thick  puru- 
lent exudates  form  upon  the  gums,  the  tongue,  and  the  palate.  The 
exudates  have  been  repeatedly  described  as  pseudo-membranous  and 
it  is  said  that  they  can  be  peeled  off,  leaving  exposed  an  excoriated, 
bleeding  mucosa  (Cutler) ;  later  on  they  certainly  become  more  puru- 
lent, but  accurate  information  about  these  details  has  been  gathered 
only  in  the  newborn. 

In  the  mivbam.  the  first  symptoms  were  studied  in  five  cases  by 
I  Eosinski,  five  to  twelve  days  after  birth.  The  disease  manifests  itself 
at  first  in  the  form  of  a  diffuse  stomatitis,  characterized  chiefly  by 
a  bluish  or  rosy  red  color,  though  not  rarely  it  is  absent.  The  sig- 
VoL.  VIII.— 3 
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idficant  feature,  however,  is  the  development  of  peculiar  yellowish 
discolorations  confined  to  definite  locations.    According  to  Eosinski's  ^ 
description  they  appear  at  first  only  in  the  epithelial  layer  which  j 
forms  a  smooth  surface  over  the  exudate;  subsequentlj^,  about  the  ^ 
third  day  and  later,  this  epithelial  covering  is  lost  and  the  exudate  " 
lies  free  on  the  surface.    In  this  way  the  color,  originally  yellowish- 
white,  becomes  more  of  a  pus  yellow ;  at  the  same  time  its  surface,  I 
formerly  barely  prominent,  projects  above  the  rest  of  the  mucous  1 
membrane.    In  the  further  course  there  develoi^s  around  these  patches  | 
a  zone  of  demarcation  which  was  lacking  before  or  was  only  faintly  | 
marked,  and  gradually  narrows  the  deposit,  whose  thickness  also  les-  V 
sens.    In  the  beginning  of  this  stage  of  retrogression  the  deposits  ^ 
may  still  form  a  kind  of  pseudo-membrane;  but  soon  they  represent  j 
a  layer  of  laure,  moderately  thick,  yellow  to  yeUowish-white  pus,  or 
a  pulpy  mass  of  the  same  color,  which  seems  to  be  composed  of  shreds 
of  epithelium,  pus  corpuscles,  and  detritus.    After  scraping  or  wiping 
away  these  pseudo-membranous  sloughs  a .  nearly  smooth,  yellowish, 
and  in  later  stages  slightly  bleeding  surface  is  exposed,  though  it  is 
very  soon  again  covered  with  epithelium  without  any  perceptible  cica- 
tricial formation. 

These  processes  run  their  course  only  at  some  definite  points. 
They  ma,y  spring  from  the  above-described  "Bednar's  plaques," 
thence  they  spread  to  the  raphe,  to  the  anterior  palatal  arches,  and 
backwards  to  the  posterior  margin  of  the  alveolar  process  of  the 
upper  maxilla ;  or  they  occupy  the  anterior  third  to  two-thirds  of  the 
dorsum  of  the  tongue,  though  the  margin  measruing  about  2  to 
5  mm.  always  remains  free ;  or  again,  they  are  found  upon  the  free 
borders  of  the  alveolar  processes  of  both  maxillae  in  the  region  of  the 
oral  fissure  from  which  they  extend  now  and  then  to  the  frenulum  of 
the  tongue  or  that  of  the  lip  or  for  some  distance  on  each  side  of  it. 

Despite  their  wide  spread,  these  alterations  cause  as  a  rule  exceed- 
ingly slight  functional  disturbancs.  Of  Eosinski's  little  patients  • 
only  two  suffered  considerably ;  one  of  them,  however,  more  in  con- 
sequence of  the  simultaneous  occurrence  of  a  gonorrhceal  conjunc-  . 
tivitis,  the  other  from  an  associated  attack  of  thrush.  The  act  of  i 
nursing  in  particular  was  not  at  all  disturbed.  The  course  is  very  1 
variable  in  duration — four  days  in  the  mildest  to  four  weeks  in  the  I 
severest  case.  Perfect  recovery  without  any  permanent  effects  always  } 
ensued.  i 

Diagnosis.  I 

The  localization  of  the  deposits  is  so  striking  that  from  this  cir-  J 
cumstance  alone  the  diagnosis  can  hardly  be  in  question  if  the  oral  J 
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cavity  is  inspected  at  all.  Considering  in  addition  the  slight  disturb- 
ances resulting  from  the  disease,  its  occurrence  a  few  days  after  birth, 
the  possible  presence  of  gonorrhoeal  infection  at  other  points,  and 
perhaps  the  demonstration  of  gonorrhoea  in  the  mother,  there  will 
scarcely  remain  any  doubt  as  to  the  nature  of  the  disease,  even  if 
gonococci  cannot  be  discovered  tinder  the  microscope.  In  Eosinski's 
cases  they  were  always  found,  though,  owing  to  the  numerous  other 
micro-organisms  likewise  present,  often  only  with  difficulty  (a  very 
thin  coating  of  the  mass  upon  the  cover  glass).  The  identification  of 
the  gonococci  by  Gram's  method  is  demanded  nowadays  in  demon- 
strating the  gonorrhoeal  nature  of  a  disease ;  their  cultivation  would 
in  general  present  too  many  difficulties. 

The  disease  may  very  easily  escape  detection  owing  to  its  slight 
effects  upon  the  general  health — a  matter  of  some  importance,  for  in 
that  event  we  may  have  to  fear  a  subsequent  infection,  for  instance, 
of  the  conjunctiva. 

Treatment. 

Little  can  be  said  about  the  treatment.  A  rapid  cure  should  be 
aimed  at,  owing  to  the  danger  of  infection  of  the  eye ;  but  since  thus 
far  scarcely  anything  is  known  of  the  effect  of  gonorrhoeal  remedies 
in  the  oral  cavity,  only  theoretical  suggestions  can  be  made.  Per- 
haps painting  with  a  weak  silver-nitrate  solution  (one  per  cent.)  or 
energetic  but  non-poisonous  astringents  (zinc  sulphate,  one-half  to 
one  per  cent.,  or  alum)  may  be  of  service. 

WTiether  the  prophylactic  employment  of  two-per-cent.  silver- 
nitrate  solution  (according  to  the  principle  of  Crede's  method  for 
ophthalmia  neonatorum)  is  ad^dsable  is  more  than  doubtful;  but  it 
would  be  correct  to  undertake  immediately  after  birth  a  careful 
cleansing  of  the  oral  cavity  (wiping  with  a  clean  rag,  perhaps 
moistened  with  a  non-poisonous  antiseptic  solution)  in  suspected 
cases.  By  this  means,  at  any  rate,  infectious  material  possibly  pene- 
trated into  the  mouth  can  be  largely  removed.  Judging  from  the 
kxialization  of  the  disease,  which  corresponds  to  some  extent  to  that 
of  the  sloughs  after  the  ingestion  of  caustic  alkalies  or  acids,  it  may 
be  assumed  that  those  portions  of  the  mucosa  are  attacked  which  are 
more  i)articularly  touched  by  the  ingested  masses.  Their  early  re- 
moval, therefore,  may  be  of  some  importance. 

Syphilis. 

Next  to  the  external  skin  the  oral  mucosa  is  doubtless  most  fre- 
quently liable  to  be  attacked  by  syphilis  in  all  its  stages. 
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Pkimaby  Lesion. 

The  priinarj^  lesion  of  syphilis  is  located  at  this  point  in  a  prettj^ 
lai-ge  number  of  cases.  The  most  frequent  sites  are  the  lower  lip, 
more  rarely  the  upper  lip,  then  the  tip  of  the  tongue,  the  mucous 
membrane  of  the  buccal  cavities,  and  finally,  clinically  perhaps  the 
most  important,  the  palatal  arches  and  the  tonsils.  The  mode  of 
origin  varies :  the  transmission  may  be  brought  about  directly  by 
contact  with  lesions  of  another  person,  or  indirectly  by  contact  with 
an  object  infected  by  some  one.  Finally,  affections  of  the  mouth 
occur  also  in  hereditary  syphilis. 

In  the  fir-st-mentioned  mode  of  infection  the  lips  are  attacked  most 
frequently,  especially  the  lower  lip,  by  kissing.  An  infection  of  the 
tongue,  particularly  its  tip,  also  results  in  this  way.  The  various 
forms  of  unnatural  intercourse  likewise  give  rise  to  the  develoiiment 
of  these  forms  of  chancre. 

Much  more  frequent,  however,  seems  to  be  an  indirect  transmis- 
sion by  the  use  in  common  with  syphilitic  persons  of  eating  and 
drinking  utensils,  *  pipes,  and  cigar-holders  on  the  one  hand,  and  on 
the  other  hand,  which  is  a  matter  of  particular  importance,  by  the 
common  use  of  industi'ial  imjplements.  Epidemics  of  syphilis  in 
glass-blowers  have  long  attracted  special  attention.  These  w^orkmen 
are  obliged  to  pass  the  tube  with  the  adhering  glass  rapidly  from 
mouth  to  mouth  through  a  whole  series  of  persons ;  if  one  of  them 
have  a  syphilitic  disease  of  the  oral  mucous  membrane  a  number  of 
people  may  be  infected  in  this  way.  A  similar  occui'rence  is  ob- 
served in  upholsterers  who  while  at  work  keep  nails  in  the  mouth ; 
those  left  over  at  the  time  are  put  back  and  are  again  taken  into  the 
mouth  by  others.  Thus  result  many  cases  of  "  syphilis  insontium" 
and  this  is  exceedingly  important  for  prophylactic  reasons.  A  mode 
of  infection  which  is  also  of  practical  importance  is  that  of  a  healthy 
child  by  a  syphilitic  wetnurse.  The  infection  may  result  from  dis- 
ease of  the  nipple  or  inversely  in  nurses  of  syphilitic  childi-en. 

The  form  of  the  primary  lesion  at  these  j)oints  is  in  general  abso- 
lutely analogous  to  that  observed  on  the  genitals.  A  small,  at  first 
superficial  defect  of  epithelium  arises,  which  usually  becomes  early 
remarkable  by  a  pronounced  broad,  wall-like  thickening  of  its  mar- 
gins and  by  the  well-known,  sometimes  almost  cartilaginous  hardness 
of  its  base.    This  defect  may  enlarge  rapidly ;  at  the  same  time  it  is 


*  Especially  nurses  of  lieredit.irily  sypliilitic  children  infect  tliemselvcs  often  by 
putting  a  spoon  alternately  into  the  child's  mouth  and  their  own. 
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very  apt  to  become  covered  with  a  thiu  yellow  to  brownish-red  cnist 
which  is  detached  with  difficulty  and  then  easily  causes  hemoi-rhage. 
The  secretion  is  very  slight.  The  ulcer  usually  spreads  supei-ficially 
rather  than  in  depth  and  pretty  quickly ;  as  in  other  extra-genital 
chancres  the  dimensions  may  become  uncommonly  large. 

As  in  the  case  of  genital  i^rimary  lesions,  as  a  rule  only  one 
chancrous  idcer  forms;  multixjle  lesions,  as  in  the  case  illustrated 
in  Fig.  2,  are  rare. 


Fig.  -i.  Chancre  of  the  Upper  and  Lower  Lips.    (From  Mikulicz,  Atlas,  Plate  III.) 

In  this  case  there  was  an  initial  syphilitic  lesion  affecting  simultaneously  both  upper  and  lower 
lips.  The  patient  was  a  man,  twenty-three  years  old,  who  could  give  no  satisfactory  explanation 
of  the  mode  of  infection.  First  on  the  lower  lip,  and  five  days  later  at  the  corresponding  point 
on  the  upper  lip,  there  appeared  a  small  vesicle,  which  gradually,  in  spite  of  treatment,  developed 
in  the  course  of  two  months  into  the  ulcers  shown  in  the  illustration.  These  formed  shell-like  de- 
pressions in  the  substance  of  the  lips,  surrounded  by  raised  edges,  and  covered  with  scabs,  the  re- 
moval of  which  left  a  smooth  base.  Both  were  indurated.  The  glands  of  the  chin,  jaw-s,  and  neck 
were  swollen  ;  there  was  moderate  stomatitis,  but  beyond  that  nothing  of  importance.  Under 
treatment  by  mercury  and  iodide  of  potassium,  the  lesions  were  reduced  in  three  weeks  to  small 
nodules.  Mixed  treatment  was  contmued  and  no  exanthem  appeared,  but  there  were  repeated 
attack.^  of  sore  throat.   This  simultaneous  infection  on  both  lips  is  of  exceedingly  rare  occurrence. 

Of  con.siderable  imijortance,  especially  with  reference  to  diag- 
nosis, is  the  swelling  of  the  neighboring  lymphatic  glands.  This  is 
often  enough  extremely  marked  in  proportion  to  the  small  j)rimary 
lesion,  and  usually  affects  first  the  submental  and  submaxillary  glands, 
later  also  especially  the  superficial  and  deep  glands  of  the  neck  and 
nucha.  These  swollen  glands  are  generally  but  little  painful,  although 
sensitive  patients  occasionally  complain  of  considerable  annoyance 
caused  by  them,  so  that  we  have  not  always  to  deal  with  an  "  indo- 
lent bubo."  The  consistence  of  the  glands  is  ordinarily  very  firm, 
as  distinguished  from  tuberculous  glands,  some  of  wliich  at  least  are 
of  a  soft  or  elastic  consistence. 
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Symptoms. 

Tlie  symptoms  produced  by  tlie  primary  lesion,  unless  it  is  vis- 
ible externally,  are  as  a  rule  not  severe.  Of  course  if  it  is  large  and 
seated  on  the  lips  or  tongue,  there  may  be  considerable  interference 
with  speech,  mastication,  and  deglutition;  the  pain,  however,  is  not 
marked,  only  the  great  tension  of  the  soft  parts  affected  by  the  sclerosis 
is  felt  rather  disagreeably.  "When  located  on  the  arches  of  the  palate 
and  the  tonsils  there  is  not  rarely  hardly  any  disturbance ;  only  when 
the  lesion  is  large,  swallowing  is  impeded,  and  speech  then  assumes 
the  palatal  and  nasal  character. 

Diagnosis. 

The  diagnosis  may  be  exceedingly  difficult,  as  is  evident  fi-om 
what  has  been  stated.  The  worst  is  that  frequently,  when  the  infec- 
tion does  not  follow  upon  erotic  misdeeds,  neither  physician  nor 
patient  thinks  of  the  possibility  of  syphilis.  If  the  idea  of  a  syphi- 
litic primary  lesion  is  considered  at  all,  the  only  serious  difficulty  in 
the  differential  diagnosis  vsdll  be  with  reference  to  chancroid.  The 
induration  of  the  base  of  the  ulcer  is  sometimes  absent,  according  to 
Kaposi,  Hutchinson,  and  others,  in  the  primary  lesion  of  the  lips  and 
the  tongue,  and  according  to  my  experience  this  is  the  case  particu- 
larly in  old  and  decrepit  persons.  In  such  cases  the  presence  of 
multiple  typical  soft  idcers  will  often  be  a  guiding-point ;  in  chancre 
the  multiplicity  of  the  lesion  is  acknowledged  to  be  extremely  rare. 
Sometimes  only  the  condition  of  the  lymphatic  glands,  which  are 
very  painful  with  soft  chancres  and  tend  to  suppuration,  will  make  a 
correct  diagnosis  possible ;  or  the  appearance  of  secondary  symptoms 
may  come  as  a  disagreeable  surprise  and  establish  the  diagnosis. 

The  misfortune  in  the  case  of  a  mistaken  diagnosis  is  as  a  rule 
not  great,  for  there  is  time  for  appropriate  treatment  when  the  sec- 
ondary symptoms  have  appeared.  The  error  may  be  serious  only 
when  the  disease  is  taken  for  cancer,  since  in  this  case  the  indu- 
rated ijortion  may  be  unnecessarily  extirpated  or  perhaps  even  the 
attempt  may  be  made  to  remove  the  extensive  glandular  tumors  by  a 
thorough  operation.  The  case  above  illustrated  was  sent  to  me  with 
the  diagnosis  of  carcinoma.  The  erroneous  diagnosis  may  become 
fatal  when  an  initial  lesion  of  the  palate  or  the  tonsillar  region  is 
taken  for  a  carcinoma  or  sarcoma  and  the  patient  on  account  of  it  is 
subjected  to  a  dangerous  operation  (pharyngotomy) .  We  know  of 
such  a  case  which  terminated  fatally. 

These  primary  lesions  have  decidedly  unpleasant  consequences 


SYPHILIS. 


wlieu  they  become  phagedenic ;  otherwise  they  heal  as  a  rule  without 
auy  noteworthy  cicatrization. 

Treatment. 

It  is  stiU  a  disputed  question  among  syphilologists  whether  gen- 
eral ti-eatment  -with  mercury  is  to  be  instituted  for  these  scleroses ;  it 
is  ujiivei"sally  recommended  only  for  those  cases  in  which  the  ulcer 
has  a  marked  destructive  tendency.  Locally  for  well-developed  ulcers 
only  antiseptics  and  perhaps  caustics  may  be  employed ;  when  seated 
on  the  lips  the  application  of  mercurial  plaster  which  is  well  recom- 
mended may  also  be  considered. 

In  these  cases,  as  in  secondary  diseases  of  the  oral  cavity,  special 
attention  ought  to  be  given  to  the  danger  of  transmission  to  other 
pei-sons  by  the  common  use  of  eating  and  drinking  utensils,  etc.  (see 
above).  The  patients  should  without  fail  be  warned  of  this  danger 
and  the  necessary  prophylactic  rules  should  be  thoroughly  impressed 
upon  them. 

Secondaey  Lesions. 

Mucous  Patches. — In  the  secondarj^  stage  we  find  on  the  oral  mucosa 
very  often  quite  specific  efflorescences  which  at  once  determine  the 
correct  diagnosis ;  they  are  known  as  plaques  oiDalines,  plaques  mu- 
queuses,  mucous  patches,  or  broad  condylomata.  The  first  French 
name  is  probably  the  most  significant:  they  are  whitish,  very  loose 
thickenings  and  separations  of  the  epithelium  superimposed  upon  a 
markedly  reddened  and  somewhat  swollen  mucous  membrane.  The 
latter  is  more  or  less  perceptible  through  the  white  layer  and  this  gives 
rise  in  many  cases  to  an  appearance  as  if  the  spot  had  been  touched 
with  the  solid  stick  of  silver  nitrate.  As  a  rule,  however,  these  masses 
are  much  more  delicate  than  the  eschar  of  the  caustic,  and  slightly 
granular ;  they  look  rather  as  if  a  dilute  solution  of  silver  nitrate  had 
been  brushed  on  and  had  loosened  the  mucus  present  at  that  point. 
The  entire  white  surface  seems  somewhat  raised  above  the  remaining 
surface,  like  a  pseudo-membrane ;  though  it  is  impossible  to  pull  it 
or  wii)e  it  away,  for  the  "  membrane"  is  extremely  incoherent,  but 
withal  very  firmly  adherent  to  its  base.  Thus  the  attempt  at  removal 
only  causes  hemorrhages.  The  base  upon  which  the  white  mass  rests 
is,  as  stated  before,  markedly  reddened  and  somewhat  swollen.  Kound 
about  the  spot  is  a  narrow  zone  of  a  most  intense  redness  which  con- 
trasts considerably  with  it,  but  owing  to  the  prominence  of  the  whole 
I>atch  it  lies  rather  at  a  lower  level. 

The  patches  are  of  a  somewhat  irregular  but  on  the  whole  round- 
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isli  form;  their  size  varies  greatly,  but  in  general  while  under  obser- 
vation they  hardly  tend  to  enlarge  superficially.  The  impression  is 
almost  conveyed  that  the  patch  had  appeared  from  the  start  in  its 
definite  size.  The  largest  patches  are  found  on  the  tonsils  and  the 
palatal  arches,  and  next  to  these  at  the  angles  of  the  mouth ;  any  of 
them  may  exceed  the  size  of  a  quarter  dollar.  Not  quite  so  large  but 
still  fairly  well  developed  are  those  met  with  farther  back  on  the 
mucous  membrane  of  the  cheek  and  of  the  lips  and  at  the  edges  of  the 
tongue ;  they  are  smaller  yet  on  the  surface  of  the  tongue,  the  floor  of 
the  mouth,  and  the  alveolar  processes.  At  the  base  of  the  tongue  we 
find  generally  only  very  minute,  almost  miliary  patches. 

Approximately  the  same  order  prevails  with  regard  to  the  fre- 
quency of  their  occurrence  in  the  regions  named,  the  palatal  arches 
and  the  tonsils  being  most  commonly  attacked.  As  a  rule  the  patches 
are  multiple  and  most  frequently  both  palatal  arches  and  the  uvula 
are  implicated.  Sometimes  the  plaques  have  a  striking  kidney  or 
horseshoe  shape.  Their  distribution,  aside  from  the  soft  palate  where 
they  usually  occur  nearly  symmetrically,  is  very  irregular.  Several 
mechanical  factors  seem  to  be  of  decisive  imjportance  for  this  distri- 
bution, for  instance,  pressure  by  carious  or  badly  placed  teeth,  by 
palate  plates,  and  the  like.  Moreover,  the  influence  of  external  irri- 
tations, as  tobacco  smoke,  ob^dously  favors  their  development. 

Not  rarely  we  find,  therefore,  at  the  first  examination  alterations 
which  call  to  mind  a  local  inflammation  or  ulceration  due  to  pressure, 
but  which  excite  attention  by  their  milk-white  covering.  While  these 
first  patches  preserve  their  somewhat  atypical  appearance,  others 
follow  which  correspond  more  closely  to  the  type.  On  the  lips  the 
plaques  are  apt  to  dry  into  yellowish-brown  thin  crusts. 

The  symptoms  caused  by  these  efflorescences  differ  widely.  In 
one  case  they  are  hardly  noticed,  in  others  they  produce  a  marked  and 
persistent  burning  during  deglutition,  and  when  situated  at  the  mar- 
gins of  the  tongue  they  may  even  make  speech  labored  and  indistinct. 

The  diagnosis  is  usually  easy  in  tj^pical  cases,  especially  when  the 
efflorescences  are  numerous ;  but  it  may  be  very  difficult  in  an  early 
stage  or  dux'ing  the  healing  of  the  lesions.  In  the  former  case  they 
may  be  mistaken  for  ulcers  due  to  pressure.  They  differ  from  these 
by  the  absence  of  the  characteristic  induration  of  the  surrouudiug 
parts.  Confusion  with  cauterizations  may  also  arise,  hence  the  his- 
tory should  be  carefully  inquired  into — whether  strong  gargles  have 
been  used,  for  example ;  but  in  general  errors  will  be  of  raxe  occur- 
rence. In  the  later  stages,  when  the  white  deposits  have  become  de- 
tached and  nothing  but  the  slightly  characteristic,  somewhat  red- 
dened, and  flatly  prominent  surface  is  visible,  it  is  quite  likely  that 
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the  change  will  be  either  overlooked  or  mistaken  for  a  simple  catar- 
rhal angina.  Either  of  these  errors,  however,  may  be  easily  avoided 
by  noting  pai-ticiilarl}'  whether  the  cervical  lymphatic  glands  are  im- 
plicated. They  are  indeed  always  markedly  swollen  when  mucous 
patches  are  present  in  the  oral  cavity  and  as  a  rule  the  strings  of  en- 
larged glands  extend  deep  down  under  the  muscles  of  the  nucha  and 
far  doA\Ti  the  neck.  At  the  same  time  the  disturbance  experienced 
by  the  patient  on  account  of  these  metastases  is  usually  very  slight 
and  altogether  out  of  proportion  to  the  size  of  the  glandular  tumors. 
It  is  not  possible  to  recall  too  often  that  in  all  cases  of  great,  painless, 
and  especially  rapidly  developed  swelling  of  the  lymphatic  glands  the 
oral  canity  should  be  carefully  examined  for  syphilitic  secondary 
affections.  Antisyphilitic  treatment,  in  the  beginning  of  which  mu- 
cous patches  sometimes  still  develop,  may  modify  their  appearance 
considerably  so  as  to  render  the  diagnosis  rather  difficult.  They  then 
become  thicker,  more  ragged,  or  lardaceous. 

The  jirognosis  of  the  disease  is  good  throughout.  A  proper 
ti-eatment  with  mercm'y  causes  the  disappearance  of  the  efflorescences 
in  a  very  short  time — the  white  deposits  fall  and  nothing  remains  but 
a  slightly  moist,  shallow  ulcer  which  for  some  time  continues  to  pro- 
ject beyond  the  neighboring  surface  and  then  collapses  and  at  the 
same  time  is  again  covered  with  epithelium.  If  no  specific  treatment 
is  resorted  to,  the  patches  usually  undergo  a  slow  involution.  At  first 
additional  ones  continue  to  develop,  then  a  portion  of  the  white  de- 
posit is  detached  from  the  oldest  patches,  etc.  Without  and  some- 
times even  in  spite  of  appropriate  treatment  the  affection  manifests  a 
pretty  strong  tendency  to  relapse ;  a  first  light  outbreak  being  usually 
followed  by  one,  two,  or  more  severe  ones,  at  intervals  of  about  two 
weeks.  All  these  relapses  occur  by  preference  at  the  above-named 
sites  of  predilection. 

Treatment. — Local  treatment  is  desirable  only  Avhen  the  erosions 
are  very  extensive;  it  should  then  consist  in  moderate  cauterization 
and  of  course  a  proper  toilet  of  the  mouth  by  means  of  gargles,  etc. 
Of  more  importance  is  the  general  treatment  for  which  the  various 
mercurial  j)rei)arations  alone  come  in  question. 

Mucous  i>atches  represent  the  characteristic  manifestations  of  the 
secondary  stage  in  the  oral  cavity.  At  times,  however,  there  appears 
a  peculiar  affection,  esjjecially  dwelt  upon  by  Hutchinson,  which  is 
confined  to  the  posterior  \y,iri  of  the  dorsum  of  the  tongue  immediately 
in  front  of  the  papillte  vallatse.  It  consists  in  papillomaloHS  liyper- 
trofthie«  of  the  mucosa,  at  first  obviously  spreading  superfcially  more 
than  in  height.    Tliey  do  not  seem  to  be  particularly  frerpient. 

This  is  true  also  of  the  "  iii/illrations"  of  the  secondary  period. 
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They  are  said  to  occur  relatively  often  in  tlie  region  of  tlie  lingual 
glands,  and  manifest  themselves  as  bright-red  nodules,  rarely  larger 
than  a  pea,  which  are  frequently  covered  with  a  typical  plaque  or  are 
situated  in  its  immediate  neighborhood.  Their  surface  is  smooth 
and  their  duration  very  brief. 

Tertiary  Lesions. 

In  the  later  periods  of  syphilis,  three,  four,  or  more  years  after 
infection,  at  least  in  cases  under  treatment,  though  exceptionally  ear- 
lier, a  number  of  diseases  occur  which  on  account  of  their  extent  and 
sequelae  represent  the  gravest  syphilitic  manifestations  in  the  oral 
cavit3%  They  run  their  course  at  three  special  points  of  predilection 
— the  hard  palate,  the  soft  palate,  and  the  tongue — and  at  these  vari- 
ous sites  they  present  clinically  siich  marked  differences  that  the 
three  localizations  will  be  discussed  separately.  By  far  the  most 
frequent  form  of  tertiary  syphilis  in  the  oral  cavity  is  gumma ;  much 
more  rarely  the  diffuse  form  is  observed,  probably  only  on  the  tongue. 

Hard  Palate. — Gummatous  processes  on  the  hard  palate  acquire  a 
special  importance  by  the  fact  that  the  mucous  membrane  at  the  me- 
dian portions  which  are  mostly  attacked  by  them  is  very  thin  and 
immediately  adjoins  the  periosteum  of  the  plate  of  the  palate.  This 
is  probably  the  reason  that  most  of  the  gummata  in  this  location  at 
once  appear  periosteally  and  that  the  thin  bone  of  the  palate  is  early 
implicated  and  becomes  necrotic. 

The  syphiloma  develops  most  frequently  at  the  very  thinnest  por- 
tion of  the  bone,  on  and  near  the  median  line,  and  owing  to  the  de- 
tachment of  the  periosteum  which  it  causes  on  both  sides  of  the  friable 
bone,  perforation  occurs  readily.  *  In  the  first  stages  a  gumma  of  the 
hard  palate  does  not  differ  from  one  at  any  other  place.  A  small, 
not  sharply  defined  nodiile  forms,  whose  covering  mucosa  is  moder- 
ately reddened,  which  is  rather  prominent  and  of  firm  consistence, 
but  soon  becoming  softer.  At  the  same  time  it  acquires  the  pecu- 
liar firm  elastic  quality  which  has  given  rise  to  its  name.  Upon 
this  thin  mucosa,  however,  the  tumor  changes  only  too  quickly  into 
an  ulceration — a  fine,  jagged,  reddened  point  of  perforation  develops, 
and  as  a  rule  it  soon  widens  more  and  more  to  a  large  open  iilcer  with 
sharp,  usually  but  slightly  irregular,  fii-m  margins  and  a  yellowish, 
lardaceous  base,  in  which  the  rough  necrotic  bone  is  generally  exposed 
for  a  considerable  distance.    The  process  always  takes  some  weeks. 


*  Besides,  perforation  of  gummata  of  the  septum  or  floor  of  the  uose  iuto  the 
palate  is  also  of  common  occurrence. 
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sometimes  even  months,  to  reach  this  grade  of  development.  Healing 
as  a  iiile  does  not  occur  until  after  the  expulsion  of  a  larger  or  smaller 
sequestium  which  involves  the  whole  thickness  of  the  bone.  The 
progress,  however,  is  slow;  the  demarcation  of  the  sequestrum, 
even  under  appropriate  treatment,  consumes  one  or  two  months, 
sometimes  more  time. 

"V\lien  it  is  finally  completely  healed,  the  defect  of  the  palate  is  left 
equal  in  size  to  the  sequestrum,  with  smooth  margins  covered  with 
epithelium,  usually  quite  round  or  somewhat  oval,  and,  as  stated 
before,  situated  in  or  close  to  the  median  line.  In  some  cases,  espe- 
cially when  treatment  has  been  instituted  in  time,  the  defect  may  not 
exceed  the  size  of  a  lentil ;  in  other  cases  the  entire  hard  palate  as  far 
as  the  alveolar  borders  may  be  lost.  Exceptionally,  too,  the  tertiary 
syphilitic  ulcer  may  be  localized  on  the  gums  and  the  alveolar 
process  where  it  likewise  causes  the  formation  of  a  sequestrum.  Even 
when  small  these  defects  produce  considerable  disturbances,  owing 
to  the  fact  that,  in  speaking,  air,  in  chewing  and  swallowing,  food 
and  diink,  escape  into  the  nose.  While  the  symptoms  up  to  that  time 
were  so  slight  that  the  patients  were  barely  aware  of  their  disease, 
they  now  become  exceedingly  troublesome. 

Much  more  rarely  it  is  possible,  §,fter  an  early  diagnosis,  to  cause 
absorption  of  the  gumma  by  timely  and  energetic  treatment  and  to 
prevent  the  occurrence  of  the  perforation. 

Soft  Palate. — The  soft  palate  is  almost  invariably  affected  together 
•with  the  pharynx  and  the  nasopharyngeal  space.  At  this  point  like- 
^sise  the  gummata  are  rarely  discovered  before  the  occurrence  of 
ulceration ;  should  they  be,  they  would  be  seen  to  be  tumors  exactly 
similar  to  those  described  above,  with  a  smooth,  slightly  reddened 
surface.  They  may  reach  a  large  size,  and,  unlike  those  developed 
on  the  hard  palate  which  are  usually  single,  they  are  often  multiple, 
being  distributed  over  both  palatal  arches  or  tonsils  and  showing 
also  a  certain  predilection  for  the  base  of  the  uvula.  The  concomitant 
inflammatory  symptoms  in  the  neighborhood  are  usually  more  pro- 
nounced than  on  the  hard  palate ;  should  the  gummy  ulcer  be  seated 
on  the  posterior  surface  of  the  soft  palate  and  perforation  occur, 
angina  may  be  simulated.  The  softening  of  the  originally  firm 
tumors  proceeds  in  a  manner  quite  similar  to  that  above  described 
when  the  seat  is  on  the  hard  palate,  and  here  likewise  we  do  not  see 
the  patients  as  a  rule  until  a  stage  has  been  reached  when  all  the 
gummata  have  changed  into  a  large  yellow  ulcerous  surface  covered 
with  jmrulent  mucus,  so  that  at  times  the  extent  of  the  disease  cannot 
be  estimated  at  first.  Only  after  irrigation  and  cleansing  of  the 
I>harynx  can  we  form  an  idea  of  the  destruction  which  usuall.A'  is 
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already  far  advanced.    Often  we  find  round  holes  in  the  velum  palati, 
at  the  base  of  the  u^^lla,  which  are  partly  filled  with  a  lardaceous  mass 
and  siuTounded  by  hard,  tumid  margins.    When  such  perforating 
gumniata  reach  a  considerable  size  at  the  ii%aila,  the  peripheral  portion   •  j 
of  the  latter  usually  undergoes  necrosis  and  is  destroyed;  sometimes,  \ 
however,  we  are  surprised  to  see  some  particles  preserved,  pendulous 
from  very  narrow  bridges  of  tissue.    When  healing  results  by  cicatri-   |  ; 
zation,  with  or  -ndthout  treatment,  such  defects  may  shrink  and  be- 
come partly  obliterated.    The  cicatricial  contraction,  however,  causes 
odd  distortions  of  the  uvula,  deflections  of  the  palatal  arches,  ad-  s 
hesions  and  cicati-icial  agglutinations  of  the  posterior  pharyngeal 
wall,  etc. 

The  common  symptom  of  all  these  latter  processes  is  first  of  all  a 
marked  interference  with  speech.  The  infiltrated  and  thus  hardly 
movable  soft  palate  fails  to  shut  off  the  nasopharyngeal  space  and  in 
this  way  results  the  nasal  speech  described  above  (p.  5).  The  same 
factor,  moreover,  is  at  fault  in  the  majority  of  cases  in  allowing 
the  passage  of  food  and  especially  of  drink  into  the  nasopharyngeal 
space  during  deglutition — the  most  annoying  troiible  of  the  patient 
next  to  the  speech  disturbance  which  is  usually  not  so  serious. 

Tongue. — While  the  two  last^mentioned  localizations  are  the  most 
frequent  in  tertiary  syphilis,  the  tongue  is  implicated  far  more  rarely. 
It  should  be  specially  noted  that  according  to  Fournier,"  who  has  | 
devoted  a  monograph  to  the  subject,  disease  of  the  tongue  again  is 
not  nearly  so  frequent  in  women  as  in  men.  This  fact  is  naturally 
ascribed  by  Fournier  and  others  to  the  more  common  injurious  in- 
fluence of  tobacco  and  alcohol  upon  the  oral  mucosa.  Still  the  affec- 
tions occiir  also  without  emy  such  noxse,  either  alone  or  associated 
with  other  tertiary  syphilitic  processes. 

Fournier  distinguishes  "  glossites  tertiaires  sclereuses"  and  "  glos- 
sites  gommeuses,"  each  in  a  superficial  mucous,  and  a  deep  paren- 
chymatous form.  In  sclerotic  glossitis  the  infilti-ations  do  not 
disintegrate  but  shrink  and  change  into  sclerotic  membranes;  in 
gummous  glossitis  the}^  slough  and  thus  form  ulcerations.  In  their 
clinical  course  both  differ  considerably. 

In  the  sclerotic  variety  exceedingly  firm  infiltrations  form  either 
at  the  surface  of  the  mucous  membrane  or  deep  in  the  parenchyma, 
almost  exclusively  at  the  dorsum  of  the  tongue.  Those  situated  at 
the  surface  of  the  mucosa  project  somewhat  above  the  level  of  the  rest 
of  the  organ,  have  an  irregular  but  generally  round  contour,  their 
margins  slope  toward  the  rest  of  the  mucous  membrane  and  are  not 
sharjjly  defined.  The  surface  of  the  mucosa  is  remarkably  smooth — ■ 
as  Fournier  exj^resses  it,  as  if  shaved,  owing  to  the  complete  absence 
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of  the  papilliB.  These  alterations  either  occur  iu  numerous  small 
l^atches  which  are  often  closely  aggregated,  or  else  as  it  were  exten- 
sive plates  of  infiltration  develop. 

Less  striking  is  the  first  stage  of  deep  parenchymatous  sclerotic 
glossitis.  Here  the  infiltrations  are  still  covered  with  a  layer  of 
tongxxe  substance,  over  which  is  the  same  smooth  and  greatly  reddened 
mucous  surface,  but  ihej  project  barely  or  not  at  all.  Otherwise  they 
are  also  usually  multiple  and  show  all  the  characteristics  of  the  other 
form. 

A  frequent  complication  of  these  sclerotic  varieties  of  glossitis  is 
foiTued  by  rhagades  and  erosions.  They  occur  particularly  at  the 
mai'gins  of  the  tongue  and  result  from  the  mechanical  influence  of 
iiTegular  stumps  or  teeth  covered  with  tartar,  acting  upon  a  firm 
tongue  deprived  of  its  normal  softness  and  elasticity.  These  rhagades 
and  fissures  may  become  very  deep  and,  like  the  superficial  erosions, 
may  torment  the  patient  excessively.  Every  movement  of  the  tongue 
in  mastication  and  speaking  is  j^ainful;  the  use  of  alcohol  and  of 
tobacco  seriously  aggravates  the  trouble.  Although  they  are  not  the 
direct  consequences  of  the  syphilitic  process,  these  secondary  com- 
plications represent  the  most  annoying  feature  of  the  morbid  picture. 
Especially  in  inveterate  smokers  and  drinkers,  though  even  in 
persons  fi-ee  from  such  bad  habits,  the  fissures  attain  a  great  depth. 
Then  there  appear  also  occasionally  subacute  and  chronic,  interstitial, 
non-specific  forms  of  glossitis  which  spread  over  large  portions  of  the 
tongue  and  are  followed  by  great  swelling  of  the  entire  organ  or  parts 
of  it,  thus  still  further  increasing  the  stiff erings  of  the  patient. 

With  or  without  such  complications  the  definitive  result  of  the 
process  is  always  the  formation  of  indurations;  the  hj^perplastic 
ti.ssue  is  replaced  by  a  sort  of  cicatrix  which  varies  according  to  the 
location  of  the  infiltrations.  The  superficial  infiltrations  lead  to  more 
or  less  broad,  parchment-like,  firm  plates  on  the  surface,  over  which 
the  mucous  membrane  appears  permanently  thin,  devoid  of  papillae, 
pale,  and  atrophic.  The  deep  scleroses,  owing  to  the  cicatricial  con- 
traction, x^roduce  deep  furrows,  one  of  which  passes  almost  constantlj- 
over  the  median  line  of  the  tongue  or  close  to  it ;  from  this  furrow 
others  branch  off  and  form  a  meshwork  which  Fournier  compares  to 
that  of  a  leaf.  The  final  effects  of  this  process  present  a  picture 
which  has  some  resemblance  to  the  congenital  "furrowed  tongue," 
from  which  it  differs,  however,  in  the  spread  of  the  furrows.  The 
congenital  deformity  affects  the  whole  tongue  as  far  as  the  tip,  while 
that  resulting  from  sclerotic  glossitis  is  limited  to  the  dorsum  of  the 
tongue. 

A  different  course  from  the  start  is  run  by  the  guramous  form. 


46 


MIKULICZ  AKD  KUMMEL— DISEASES  OF  THE  MOUTH. 


In  the  latter  likewise  nodules  develop  which  are  small  on  the  surface 
or  larger  in  the  substance  of  the  tongue,  in  the  muscular  tissue ;  they 
are  firm  at  first,  then  they  soften,  disintegrate,  and  constantly  per- 
forate toward  the  surface  of  the  tongue.  Here  they  form,  unless 
early  subjected  to  specific  treatment,  more  or  less  large  and  always 
very  deep  ulcers  with  steep  walls,  fii-m  tumid  margins,  and  a  larda- 
ceous  base  which  does  not  bleed  easily.  These  gummata  or  gummous 
ulcers  are  often  single,  sometimes  also  from  two  to  five  in  number, 
and  rarely  more  numerous ;  they  are  associated  with  a  diffuse,  inter- 
stitial glossitis  of  varying  intensity  which,  together  with  the  frequently 
great  extent  of  the  tumors  before  their  ulceration,  maj^  cause  an 
enormous  enlargement  of  the  entire  organ  so  that  the  tongue  some- 
times can  no  longer  find  room  in  the  oral  cavitJ^  The  symptoms 
produced  by  this  form  of  the  affection  are  relativelj^  slighter  than  in 
the  sclerotic  glossitis  complicated  with  fissures.  They  are  chiefly  due 
to  the  mechanical  interference  with  the  movements  of  the  tongue ;  the 
idcers  give  relatively  little  trouble. 

Healing  ensues  under  appropriate  treatment  by  cicatrization, 
usually  very  promptly.  The  ulcers  become  clean,  begin  to  granulate, 
resulting  in  the  formation  of  cup-shaped  cicatricial  depressions  at 
the  affected  points.  Without  specific  treatment  the  ulcerative  condi- 
tions may  persist  for  months  and  even  years  and  lead  to  enormous 
losses  of  substance. 

But,  as  Fournier  specially  emphasizes,  the  recovery  is  not  of 
long  duration.  He  reports  cases  in  which  for  years  fresh  gummata 
continued  to  occur,  and  though  they  always  disappeared  rapidly 
under  iodide  of  jDotassium,  new  ones  took  their  place  after  a  few 
days. 

It  is  even  worse  in  this  respect  with  the  sclerotic  forms.  It  is  true 
that  in  the  early  stage  they  are  likely  to  heal  as  regards  the  specific 
infiltration.  But  when  cicatrization  has  occurred  in  the  manner  above 
described,  the  tongue  is  again  exposed  to  the  development  of  rhagades 
and  ulcerations  after  relatively  slight  mechanical  and  thermal  irrita- 
tions and  to  interstitial  forms  of  glossitis  of  a  non-specific  nature. 
And  as  a  large  contingent  of  the  tertiary  affections  of  the  tongue 
occurs  in  inveterate  smokers  and  drinkers,  it  is  usual  after  a  tempo- 
rary recovery  or  improvement  in  the  condition  to  see  an  exacerbation 
of  the  old  trouble  result  from  the  addiction  to  these  indulgences,  so 
that  the  patients  may  suffer  for  years,  become  nervous  and  hypo- 
chondriacal, and  finally  despair  of  their  life. 

This  fact  gives  us  an  important  point  for  the  treatment.  First 
and  foremost  of  course  it  must  be  specific;  besides  mercm-y,  the 
preparations  of  iodine  play  a  prominent  part.    But  specific  treatment 
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alone  does  not  suffice.  The  complicating  rliagades,  etc.,  can  be  made 
to  heal  only  by  careful  local  treatment  (attention  to  diseased  teeth, 
the  removal  of  tartar,  etc.).  In  order  to  hasten  the  healing  of  the 
rhagades  and  erosions,  which  is  often  slow  in  spite  of  every  care,  the 
application  of  silver  nitrate  in  substance  Avill  prove  useful.  Mild 
antiseptic  mouth  washes  mtist  be  employed ;  Founder  recommends 
especially  a  decoction  of  altheea  to  be  used  twenty  to  thirt}^  times  a 
day  for  at  least  five  minutes.  Of  course  tobacco  and  alcohol  must  be 
absolutely  interdicted;  complete  abstinence  is  always  easier  than 
resti-iction.  Often  enough,  however,  the  physician  is  unable  to  wean 
an  inveterate  smoker  or  drinker  from  his  habit. 

Salivary  Glands. — In  conclusion  brief  mention  may  be  made  of  the 
tei-tiary  syphilitic  disease  of  the  salivary  glands  recently  described 
by  J.  Neumann.  In  this  place  we  are  concerned  only  with  the  sub- 
lingual gland  which  immediately  adjoins  the  mucosa  of  the  floor  of 
the  mouth  between  the  lower  margin  of  the  tongue  and  the  inferior 
maxilla,  and  with  Blandin-Nuhn's  gland  of  the  tip  of  the  tongue, 
which,  however,  is  not  a  true  salivnry  but  a  mucous  gland.  Neumann 
states  that  Fournier  and  Verneuil  were  the  only  previous  observers 
of  disease  of  the  sublingual  gland.  In  their  case  the  gland  showed  a 
marked  swelling  which  promptly  declined  under  antisyphilitic  treat- 
ment. In  Neumann's  case  there  was  also  a  marked  firm  swelling  of 
both  sublingual  glands  and  besides  that  there  was,  in  the  region  of 
the  sublingual  caruncle  a  large  gummous  ulceration  which  gave  exit 
to  profuse  amounts  of  saliva  hardly  differing  in  composition  from 
the  normal.  The  exhibition  of  mercury  caused  the  swelling  to  dis- 
appear. In  the  same  patient  the  gland  of  the  tip  of  the  tongue  was 
much  enlarged,  firm,  and  profuse  secretion  issued  from  the  consid- 
erably dilated  efferent  duct;  this  swelling  also  yielded  to  mercury. 

In  the  case  of  a  similarly  diseased  submaxillary  gland  Lancereaux 
found  enlargement  and  fatty  degeneration  of  the  acini  and  hyperplasia 
of  the  interacinous  connective  tissue ;  no  anatomical  examinations  of 
the  other  glands  seem  to  have  been  made.  The  specific  nature  of  the 
affection  may  be  deduced  from  the  prompt  action  of  antisyphilitic 
treatment. 

Diagnosis. 

The  diagnosis  is  not  unimportant  on  account  of  a  possible  con- 
fusion with  other  tumors;  the  essential  points  are  that  the  fii'm 
consistence,  the  slight  sensitiveness,  and  the  absence  of  acute  inflam- 
matory symptoms  speak  in  favor  of  syi^hilitic  disease  (Neumann) . 

Great  difficulties  in  diagnosis  may  be  presented  b}^  tertiary 
affections  of  the  palate,  the  roof  of  the  pharynx,  and  the  tongue. 
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Especially  serious  in  its  consequences  is  a  i^ossible  mistake  be- 
tween gummous  ulcer  and  carcinoma  or  sarcoma;  it  may  on  the 
one  liaud  give  rise  to  unnecessary  destructive  or  even  dangerous 
operations,  or  on  tlie  other  hand  cause  the  favorable  time  for  the 
removal  of  a  malignant  tumor  to  be  passed  by.  For  this  reason  the 
differential  diagnosis  will  be  discussed  at  greater  length  under  the 
head  of  carcinoma.  It  should  be  borne  in  mind,  moreover,  that  a 
syphilitic  j)atient  may  be  attacked  by  carcinoma.  Finalh^  there  is 
also  a  possibility  that  a  carcinoma  may  develop  on  a  sj'philitic 
cicatrix.  It  is  good  practice,  therefore,  in  every  doubtful  case  to 
subject  an  excised  portion  of  the  diseased  tissue  to  microscopic 
examination. 

Perhaps  more  difficult  still  is  the  differentiation  of  certain  forms 
of  iuberculosis,  and  now  and  then  it  is  possible  only  after  observing 
the  effects  of  antisyphilitic  treatment.  But  a  debilitating,  especially 
a  mercurial,  treatment  bodes  ill  for  the  course  of  tuberculosis  and 
therefore  the  diagnosis  should  if  possible  be  established  before  such 
treatment  is  commenced.  In  such ,  cases  the  finding  of  bacilli  in  the 
secretion  removed  by  scraping  has  occasionally  furnished  the  desired 
information.  Michelson  emphasizes  the  following  points  as  particu- 
larly characteristic : 

1.  The  possible  presence  at  the  same  time  of  symptoms  or  res- 
idues of  syj)hilitic  or  tuberculous  disease  elsewhere,  though  it  should 
be  remembered  that  both  processes  may  occur  simultaneously. 

2.  Marked  swelling  of  the  neighboring  lymphatic  glands  is  ex- 
ceedingly rare  in  late  syphilitic  ulcerative  processes,  while  it  is  more 
frequent  in  lupous  forms  of  tuberculosis  of  the  mucous  membranes. 

3.  The  development  of  gray  or  grayish-yellow  spots  ranging  in 
size  from  the  point  to  the  head  of  a  pin,  or  of  nodules  slightly 
elevated  above  the  level  of  the  mucous  membrane,  alongside  of  the 
infiltrated  or  ulcerated  portions  is  observed  often  in  forms  of  tubercu- 
losis associated  with  rapid  multiplication  of  bacilli,  but  never  in 
syphilis  of  the  oropharynx.  Disintegration  and  confluence  of  these 
nodules  cause  either  small  rdcers  not  exceeding  a  lentil  in  size, 
covered  with  a  caseous  deposit,  or  larger  ulcerating  surfaces  looking 
worn,  flat,  and  irregular,  with  eroded,  serpentine,  or  indented,  here 
and  there  somewhat  undermined  margins. 

4.  The  signs  of  inflammation  (redness  and  swelling)  are  as  a  rule 
more  pronounced  in  gummous  than  in  tuberculous  infiltrations. 
Late  syphilitic  ulcerations  have  a  tendency  to  extend  into  the  depth ; 
their  margins  are  steep,  often  markedly  tumid,  and  sharply  demar- 
cated from  the  a-djoining  surfaces.  Unless  subjected  to  specific 
treatment  they  rapidly  cause  great  losses  of  substance. 


TUBERCULOSIS. 


49 


5.  Tuberculosis  of  the  mouth  and  pharynx  is  often  associated  with 
tuberculosis  of  the  larynx  and  but  rarely  with  tuberculosis  of  the 
nasal  mucosa;  while  with  gummous  ulceration  of  the  oral  cavity 
similar  processes  can  be  demonstrated  in  the  nose  in  a  fair  percentage 
of  the  cases,"  while  laryngeal  syphilis  occurs  only  exceptionally. 

Of  these  axioms  the  fii'st  part  of  number  four  can  hardly  be  entirely 
conceded;  on  the  contrary,  tuberculous  ulcers  are  often  characterized 
by  a  notably  extensive  inflammatory  hypersemia  of  the  neighbor- 
hood; the  swelling,  however,  is  usually  less  than  with  gummous 
ulcerations. 

In  order  to  decide  the  diagnosis  the  careful  employment  of  tuber- 
culin may  be  useful.  Although  there  is  sometimes  no  reaction  after 
small  doses,  we  should,  nevertheless,  in  order  to  guard  against  in- 
jurious consequences,  give  very  small  doses  at  first  (0.0005-0.001 
gm.).  Due  weight  should  be  attached  to  the  patient's  general  con- 
dition— if  this  is  strikingly  bad  in  proportion  to  the  demonstrable  ex- 
tent of  the  disease,  syphilis  is  less  probable. 

Late  syphilitic  affections  may  furthermore  be  mistaken  for  chan- 
cre, leukoplakia,  or  decubital  glossitis. 

From  the  primary  lesion  tertiary  disease  differs  markedly.  The 
absence  of  notable  glandular  swelling,  which  characterizes  the  chancre, 
is  in  favor  of  a  late  symptom;  more  extensive  induration  with  less 
tendency  to  break  down  into  ulcers  marks  the  primary  lesion.  The 
history  of  the  case  and  observation  of  the  course  of  the  disease  do 
the  rest. 

Leukoplakia  causes  similar  changes  as  sclerotic  glossitis,  espe- 
cially of  the  superficial  variety.  Of  importance  is  the  fact  that  leuko- 
plakia occurs  almost  exclusively  in  men.  Besides  it  forms  patches 
of  a  peculiar  silvery-white  or  nacreous  appearance,  which  consist 
mainly  of  masses  of  accumulated  epithelium;  on  the  contrary,  in 
sclerotic  glossitis  the  induration  is  situated  beneath  the  epithelium 
which  is  rather  thinned,  and  the  color  of  the  patch  therefore  is  not  so 
strikingly  white  as  in  leukoplakia. 

The  infiltrations  which  frequently  occur  around  a  small  or  larger 
decubital  ulcer  might  easily  be  mistaken  for  gumma,  but  a  careful  in- 
spection of  the  tongue  will  clear  up  the  diagnosis. 

Tuberculosis. 

The  oral  mucous  membrane  is  not  especially  subject  to  tuberculous 
disease.    Although  no  doubt  nearly  as  many  tubercle  bacilli  pass  over 
the  mucous  raemVjraue  of  tlie  mouth  as  over  that  of  the  larynx  and  of 
the  air  i>assages,  yet  the  former  is  so  much  more  rarely  infected  that 
Vol.  VIII.— 4 
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even  to-day  one  cau  easily  couut  the  cases  reported  in  the  literature 
of  the  subject  (cf.  Schliferowitsch    and  Michelsou  ■■'°). 

The  disease  may  be  caused  by  the  introduction  into  the  mouth  of 
infected  food,  fingers,  foreign  bodies,  etc.,  or  the  infection  may  be 
received  from  within  through  the  sputum  in  cases  in  -which  laryngeal 
or  pulmonary  tuberculosis  is  already  present. 

Tuberculosis  of  the  skin  (lupus)  may  extend  directly  into  the.  oral 
cavity.  Finally  we  must  admit  the  possibility  that  infection  from 
tuberculous  foci  in  other  organs  may  reach  the  mucoxis  membrane  of 
the  mouth  by  way  of  the  circulation. 

The  disease  of  the  mouth  is  not  primarj'  in  the  majority  of  cases; 
other  organs,  especially  the  lungs  or  the  larynx,  are  generally  pre- 
viously affected.  Often,  even  in  cases  in  which  at  first  no  other  disease 
can  be  detected,  the  subsequent  changes  in  other  organs,  especially 
the  lungs,  are  so  considerable  that  we  are  forced  to  believe  that  thej' 
have  existed  longer  than  the  disease  of  the  mouth.  It  is  remarkable 
how  much  more  subject  men  are  to  the  disease  than  women  (seventj-- 
one  men  to  fourteen  women,  Schliferowitsch),  a  ratio  which  is  not 
observed  in  the  other  more  common  localizations  of  tuberculosis, 
(lungs,  bones,  and  joints).  It  is  possible  that  certain  habits  to 
which  those  of  the  male  sex  are  especially  addicted,  such  as  smoking, 
drinking,  and  the  like,  are  of  influence,  but  there  is  no  proof  of  this. 
A  special  liability  from  occupation  cannot  be  determined.  Although 
all  ages  are  occasionally  attacked,  the  disease  in  the  majority  of  cases 
occurs  between  the  fortieth  and  fiftieth  year. 

The  clinical  course  as  well  as  the  anatomical  characters  of  the 
disease  vary  remarkably  in  different  cases.  It  is  therefore  desirable 
to  distinguish  the  different  forms  in  which  the  disease  may  appear. 

Lupus  op  the  Mucous  Membbane. 

Frequently  in  connection  with  lupus  of  the  external  skin,  but  not 
seldom  without  it,  tuberculous  disease  of  the  mouth  occurs,  in  which, 
although  not  so  distinctly  as  upon  the  skin,  the  characteristic  peculi- 
arities of  lupus  are  to  be  detected.  We  follow  in  the  main  the  descrip- 
tion given  in  Michelson's  treatise.  Illustrations  of  a  series  of  the  cases 
there  mentioned  are  given  in  my  Atlas,  as  well  as  those  of  a  few  addi- 
tional cases. 

The  affection  rarely  begins,  it  would  seem,  at  a  single  point;  there 
are  generally  several  foci  which  are  sometimes  somewhat  widely 
separated.  The  favorite  locations  are  the  free  borders  of  the  lips,  the 
floor  of  the  vestibulum  oris,  along  the  upper  jaw,  the  arch  of  the 
palate,  and  the  soft  palate. 
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Since  discomfort  is  hardly  noticeable  until  the  disease  has  spread 
somewhat  widely,  its  very  first  stage  is  hardly  ever  observed  except 
by  accident.  As  a  rule  old  and  new  foci  are  found  side  by  side,  so 
that  it  is  easy  to  study  and  compare  all  stages  of  the  disease 
simultaneously.  The  disease  process  begins  by  the  formation  of 
nodules.  These  are  at  first  of  a  slightly  yellowish,  later  of  a  distinctly 
yellow  color  and  of  the  size  of  a  millet  seed.  They  are  closely 
crowded  together  and  are  separated  by  strips  of  relatively  normal  tis- 
sue, the  (usually  fi'om  the  first)  somewhat  cyanotic  hue  of  which 
alone  distinguishes  it  from  the  surrounding  mucous  membrane.  The 
whole  forms  a  small  flat  elevation.  Some  of  the  nodules  begin  very 
early  to  ulcerate ;  they  lose  their  covering  of  epithelium  and  a  small 
flat,  yellow  ulcer  is  formed.  Since  a  large  number  of  such  miliary 
ulcerations  are  in  close  proximity  to  each  other,  they  quickly  become 
confluent  and  form  a  deeper  ulcerated  surface  the  yellow  floor  of  which 
secretes  a  thin  fluid.  This  fluid  di'ies  here  and  there  in  thin  brown- 
ish-yellow cmsts  of  varying  size  which,  becoming  separated,  disclose  a 
small  amount  of  pus  in  the  crater  of  the  ulcer.  The  margins  of  the 
tdcer  are  moderately  prominent,  but  are  thin,  jagged,  sometimes  dis- 
tinctly undermined,  and  are  also  often  characterized  by  the  presence 
of  what  can  still  be  recognized  as  small  tubercle  nodules.  These 
nodules,  again,  ulcerate  in  the  situations  where  they  are  most  closely 
crowded  together.  Thus  the  great  ulcer  is  surrounded  by  an  irreg- 
ular ring  of  smaller  ulcers,  and  at  a  greater  distance  from  the  former 
are  seen  recently  developed  isolated  nodules.  Undoubtedly  parts 
here  and  there  of  the  tilcerated  surface  may  become  cicatrized.  In 
rare  cases  a  complete  cicatrization  takes  place  spontaneously  in  the 
course  of  years.  The  ulcer  presents  a  singular  appearance  when  it  is 
situated  at  the  point  where  the  mucous  membrane  of  the  lips  merges 
into  that  of  the  cheeks.  Then  parts  of  the  frenulum  or  of  the  labial 
mucous  membrane  become  partially  detached  and  form  polypoid 
pai>illary  excrescences  grouped  about  the  margin  of  the  ulcer,  which 
here  generally  takes  the  form  of  a  deep  fissure. 

After  a  longer  duration  the  process  often  involves  the  deeper 
tissues,  the  periosteum  and  even  the  bone,  which  then  becomes  super- 
ficially softened.  In  rarer  cases  the  periosteum  is  detached  over  a 
considerable  space  and  cortical  sequestra  are  formed,  which  may 
cause  the  loss  of  the  teeth  by  laying  bare  their  roots.  Very  rareh"" 
indeed  perforation  of  the  palate  occurs,  which  may  be  confounded 
with  syphilis.  So  much  of  the  uvula  may  be  destroyed  by  the  ulcer- 
ation that  necrosis  of  considerable  portions  of  it  results,  and  large 
ulcers  are  formed. 

The  course  of  this  disease,  like  that  of  lui^us  of  the  skin,  contiu- 
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ues  as  a  rule  many  years.  It  often  begins  in  cbildlioocl  or  at  the  age 
of  puberty.  Its  progress  may  be  spontaneously  arrested  for  years 
at  a  time  and  then  for  some  reason,  often  after  injury  or  after 
some  intercurrent  malady,  an  exacerbation  manifests  itself.  The 
statement  is  not  very  rarely  made  that  the  first  beginning  of  the 
process  became  apparent  after  the  extraction  of  a  tooth.  Its  origin 
in  the  later  years  of  life  is  not  unusual.  The  patient  from  whom 
Fig.  3  was  taken  had  only  noticed  the  disease  for  three  weeks. 

The  only  nearly  constant  complication  of  the  affection  of  the  mouth 
is  a  generally  moderate  swelling  of  the  adjacent  lymphatic  glands, 
especially  of  the  glands  in  the  submental  region  and  at  the  angle  of  the 


Fio.  3.— Gingivitis  Tuberculosa  (Luposa).    CFrom  Mikulicz,  Atlas,  Plate  X,  Fig.  S.) 

This  lupous  form  of  tuberculosis  gingivitis  is  shown  in  Fig.  3.   The  P^"''"' ^''^s  a  man  six^^^^ 
three  years  old,  who  had  noticed,  only  two  weeks  before  tbe,P>f}}'-?,^as  taken  a  sw^^^^^^^ 
ulceration  on  the  hard  palate,  with  a  discharge  of  a.sangumolentflu.d.  There  was  a  large  ulce. 
on  the  central  portion  of  the  bard  Palate  runnjng  up  into  the  posterior  nares.  O^ 
was  a  narrow  band  of  ulceration  extending  as  far  as  the  trenulum ;  t^e  'atter  was  m  part  d^^^ 
the  balance  hanging  down  as  a  swoUen  flap  of  tissue.    On  both  sides  of  the  ulcer  the  gums  were 
thickened  and  undermined. 

jaw.  But  the  glands  situated  far  down  the  neck  are  often  simulta- 
neously affected.  The  pharynx  is  very  often  involved,  especially  the 
arches  of  the  palate,  the  crypts  of  the  tonsils,  and  the  posterior  wall. 
Similar  changes  are  also  not  rare  in  the  epiglottis  and  especially  at 
the  entrance  of  the  larynx.  In  the  later  stages  of  the  disease  and 
particularly  in  its  severer  forms  widespread  destruction  of  all  the 
tissues  of  the  throat  may  be  produced.  The  French  call  such  exten- 
sive forms  of  the  disease  Maladie  d'Isambeii,  after  the  observer  who 
first  gave  a  detailed  description  of  them-a  name  which  has  not  been 
adopted  outside  of  France. 

The  lungs  and  other  organs  are  sometimes  simultaneously 
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diseased,  but  iu  the  majority  of  cases  such  complications  are  either 
eutirely  absent  or  appear  only  in  the  latest  stages.  In  a  few  cases 
simultaneous  disease  of  the  nose  has  been  observed  (Michelson). 

Isolated  Ulcers  on  the  Soft  Palate, 

Not  very  infrequently  in  the  tuberculous,  small  shallow  ulcers,  the 
size  of  a  lentil  or  smaller,  are  found  on  the  soft  palate,  especially  on 
the  anterior  arches  and  in  the  neighborhood  of  the  uvxda,  also  on  the 
posterior  wall  of  the  pharynx.  They  occur  most  frequently  singly, 
but  sometimes  two  to  five,  rarely  more,  ulcers  are  met  with.  These 
ulcei-s  have  an  irregular  jagged  outline  with  very  sharply  cut  edges 
and  a  shallow  lardaceous-yellow  floor.  They  are  distinguished  from 
aphthae,  which  they  otherwise  closely  resemble,  by  their  very  irregu- 
lar form,  by  their  long  duration,  and  especially  by  the  fact  that  they 
are  suiTounded  b}^  a  zone  of  intense  dark  or  bluish-red  color  which 
generaUj-  covers  the  greater  part  of  the  affected  palatal  arch  and  of 
the  uvula.  But  above  all  they  are  sharply  distinguished  from  aphthae 
by  their  decidedly  chronic  course. 

They  generally  develop  pretty  rapidly.  Sometimes  an  opportunity' 
is  given  to  observe  this,  as  in  the  case  of  patients  affected  with 
laryngeal  tuberculosis,  in  whom  the  characteristic  redness  of  the 
anterior  palatal  arches,  which  forms  a  strong  contrast  with  the 
paleness  of  the  rest  of  the  j)haryngeal  mucous  membrane,  attracts 
attention.  At  one  place  there  begins  to  ai^pear  a  deeper  redness  and 
a  slight  swelling,  generally  of  small  extent,  at  most  the  size  of  a 
lentil.  The  centre  of  this  spot  then  becomes  of  a  paler  yellowish 
color  and  finally  it  is  found  to  have  ulcerated.  The  tdcer  has  at  first 
a  decided  tendency  to  extend  superficially,  but  with  suitable  treatment 
is  inclined  to  heal  readily. 

That  this  affection  is  tuberculous  has  not  been  proved  so  far  as 
we  know,  but  its  occasionally  very  protracted  course  and  the  fact  that 
it  occurs  always  in  the  tubei'culous  render  this  etiology  very  probable. 

Tuberculous  Infiltrations,  Khagades,  and  Ulcerations  of  the 
Tongue  (Benign  Form  of  Lingual  Tuberculosis). 

There  are  certain  affections  of  the  tongue  which  differ  from  each 
other  and  which  are  different  from  lupus,  yet  are  probably  closely 
allied  to  it. 

Isolated  tuberculous  infilti-ations,  "solitary  tubercles,"  have  often 
been  observed  on  the  edges  of  the  tongue,  where  they  occasionally 
simulate  malignant  tumors,  their  tme  nature  being  recognized  only 
after  extirpation  or  ulceration.    The  infiltration  is  not  at  all  charac- 
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teristic;  but  the  constaut  presence  of  an  iuflammatoi-j  redness  of  the 
overljdng  aud  surrounding  mucous  membrane  does  not  favor  the 
diagnosis  of  carcinoma,  and  tlie  absence  of  all  evidences  of  syphilis 
renders  a  gumma  improbable.  The  affection  manifests  itself  as  a 
small  (rarely  larger  than  a  pea),  quite  hard,  and  often  somewhat 
irregular  nodule  situated  immediately  beneath  the  epithelial  surface. 
The  nodule  readily  ulcerates  and  thus  the  second  form,  the  tuberculous 
ulcer,  is  produced.  This  is  not  infrequently,  however,  the  form  in 
which  the  disease  first  comes  under  observation,  perhaps  because 


Fig.  4.  Tuberculous  Ulcer  of  the  Tongue. 

This  appearance  is  shown  in  Fig.  4.  The  patient  was  a  man,  sixty-three  yeare  old,  who  was 
somewhat  pale,  but  otherwise  looked  well.  The  lesion  was  a  narrow  ulcer,  with  undermined  and 
Indurated  edges  on  the  right  side  of  the  tongue.  It  had  appeared  first  as  a  bluisli^red  nodule,  about 
four  monthsTiefore  the  picture  was  taken,  which  soon  broke  and  discharged  a  little  blood-stained 
fluid  There  was  pain  on  eating  and  speaking.  The  ulcer  healed  after  scraping  and  cauterizing 
with' the  thermocautery  at  the  same  time  as  did  a  nodule  on  the  left  side  of  the  tongue  burnea 
away  with  the  thermocautery.   At  the  end  of  a  year  tliere  had  been  no  return  of  the  trouble. 


the  patients  have  not  noticed,  because  not  inconvenienced  by,  the  small 
nodule.  The  ulcer  is  generally  quite  irregularly  shaped,  of  varying 
depth,  and  of  the  size  of  a  lentil  or  larger.  Its  floor  is  of  a  greenish- 
gray  color,  more  rarely  of  a  more  lively  red  in  spots,  or  covered  with 
thin  pale-red  granulations.  The  borders  rest  upon  the  surface  of  the 
ulcer  in  places  in  thin  strips  so  that  they  appear  to  be  undermined; 
farther  from  the  edge  they  are  hardened,  sometimes  somewhat  swollen, 
and  thickened  in  nodules.  The  ulcer  secretes  only  small  quantities  of 
a  serous  or  purulent  fluid. 

The  tuberculous  rhagades  constitute  a  peculiar  form  of  this  tuber- 
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culous  Tiloer.  Like  the  preceding  form  they  occur  especially  upon 
the  edges  of  the  tongue,  but  extend  rather  in  dex^th  than  superficially. 
They  appear  to  be  merely  narrow  fissures  until  the  edges  are  se]> 
arated,  when  the  wide  extent  of  the  ulceration  downwards  becomes 
apparent.  But  this  is  only  the  beginning  of  the  process.  In  their 
further  progress  the  ulcerations  attack  other  parts  of  the  tongue, 
especially  the  dorsum,  and  then  lose  their  character  as  fissures  of  the 


Fig.  5.  Benign  Form  of  Tuberculosis  of  the  Tongue.   (From  Mikulicz,  Atlas,  Plate  XXXIII., 

Fig.  5.) 

Fig.  5  represents  a  typical  case  of  extensive  benign  tuberculosis  of  the  tongue.  The  patient 
was  a  woman,  thirty-one  years  old,  who  seemed  in  good  health  except  for  the  local  trouble.  There 
wa-s  no  history  of  an  hereditary  taint.  Three  years  before  the  picture  was  taken  vesicles  appeared 
on  the  borders  of  the  tongue  which  soon  became  transformed  into  painful  Assures,  and  these  Assures 
assumed  the  appearance  of  deep,  elongated  ulcers.  Superficial  scraping  of  these  ulcers  produced 
no  effect.  The  pain  was  very  severe.  The  tongue  is  enlarged,  especially  laterally.  On  the  dorsum 
is  a  large  ulcerated  surface,  the  borders  of  the  tongue  are  in  great  part  broken  down  by  ulcer- 
ation and  of  very  irregular  contour,  and  between  the  two  parts  is  a  Arm  cicatricial  area.  Ener- 
getic scraping  of  the  ulcers  and  deep  cauterization  with  the  Paquelin  cautery  led  to  a  cure  within 
four  weeks,  and  no  return  of  the  disease  had  occurred  four  and  one-half  months  after  the  opera- 
tion. The  surface  of  the  uicers  removed  by  the  scraping  showed  no  epithelium,  but  granulation 
tls.sue  with  single  typical  giant  cells.    No  tubercle  bacilli  were  found. 


mucous  membrane  and  extend  more  superficiall3^  They  remain 
Hui^erfcial  and  their  floor  becomes  covered  with  a  greasy,  grayish- 
yellow  coating.  At.the  same  time  here  and  there  in  varying  numbers 
the  characteristic  miliary  nodules  a]ipear,  as  in  luxms.  These  break 
dowTQ  and  form  ulcers  at  a  later  period.  Thus  there  may  be  formed 
extensive  flat  ulcers  with  irregularly  jagged  edges  and  covered  with  a 
dirty  yellowish-green  secretion,  which  occupy  by  preference  large 
spaces  upon  the  dorsum  of  the  tongue — ulcers  which  aft'ord  all  the 
characteri.stic  features  of  the  other  tuberculous  afl'ections,  wJiile  at 
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the  same  time  at  other  places  lupus-like  foci  or  genuine  rhagades  are 
present. 

TUBEECULOUS  ULCERATIONS  AND  DISSEMINATED  TuBEECULOSIS   IN  THE 

Advanced  Stages  or  Phthisis. 

In  patients  with  well-established  pulmonary  phthisis,  especiaUj-^ 
when  the  disease  is  far  advanced,  ulcerative  processes  frequently 
develop  at  the  corners  of  the  mouth,  on  the  lips,  and  on  the  edges  and 
the  lower  surface  of  the  tongue,  which  are  characterized  by  their 
tendency  to  rapid  destruction  of  tissue,  by  the  extensive  and  rapid 


Fig.  6.— Disseminated  Tuberculosis  of  the  Tongue.  (From  Mikulicz,  Atlas,  Plate  XXXIV.,  Fig.  2.) 

Fig.  6  represents  a  typical  case  of  disseminated  tuberculosis  of  the  tongue.  The  patient  was  a 
man,  thirty -six  years  old,  without  hereditary  antecedents,  who  had  had  fever  and  night  sweats  for 
about  Ave  months  before  the  picture  was  taken,  followed  later  by  swelling  and  pain  in  the  tongue. 
Local  applications  combined  with  the  internal  administration  of  iodide  of  potassumi  gave  no  reuef, 
but  some  improvement  followed  the  internal  administration  of  bicliloride  of  mercury  and  local  ap- 
plication of  balsam  of  Peru.  The  patient  was  pale  and  was  manifestly  phthisical.  The  speech  was 
stammering,  there  was  much  mucus  in  the  moutli,  but  the  taking  of  food  was  not  mt*'rfered 
with.  The  anterior  half  of  the  tongue  was  thickened,  and  on  the  borders  were  ulcers  from  the  size 
of  a  poppy-seed  to  that  of  a  lentil,  a  larger  one  being  seen  on  the  right  border.  The  under  portion 
of  the  tongue  was  deprived  of  epithelium  and  presented  a  finely  granular  ulcerated  surface,  in 
which  could  be  seen  under  a  magnifying  glass  very  fine  grayish-yellow  tubercles;  the  larger  yellow 
ulcers  were  also  formed  wholly  of  similar  infiltrations.  On  the  right  side  of  the  neck  were  several 
swollen  glands  the  size  of  a  hazelnut.  In  llie  scrapings  from  the  larger  ulcerated  surface  were 
found  rather  numerous  tubercle  bacilli,  but  none  in  the  mucus  of  the  mouth. 


development  of  miliary  nodules,  and  by  a  considerable  infiltration  of 
the  deeper  tissues.  Such  affections  of  the  tongue  were  described  by 
Vedopil.  The  ulcers  in  question  are  multiple  more  frequently  than 
single.  They  penetrate  deeply  and  possess  all  the  characteristics  of 
a  tuberculous  ulcer,  but  are  especially  distinguished  by  their  location 
upon  a  portion  of  the  tongue  which  is  thickened  by  a  dense  infiltra- 
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tion,  and  by  their  rapid  progress,  notwithstanding  appropriate  ti-eat- 
meut.  The  inliltration  appears  to  be  due  to  the  accumulation  of 
miliary  nodules  in  the  deeper  tissue  layers ;  at  least  we  may  infer  this 
from  the  fact  that  such  small  miliary  nodules,  now  of  a  vivid  red, 
again  of  a  pale  gray,  and  again  of  the  yellow  color  of  pus,  are  found 
closely  crowded  together  in  a  wide  ring  about  the  ulcer.  The  nodules 
are  in  part  still  coA'ered  with  eijithelium,  in  part  are  denuded  and 
ulcerated.  The  whole  affected  part  is  contrasted  with  its  environ- 
ment not  only  by  the  thickening  but  also  by  its  intensely  dark-red 
color,  against  which  the  closed  as  well  as  the  ulcerated  nodules  are 
consi)icuous. 


Fio.  T.— Tuberculous  Ulcer  of  the  Angle  of  the  Mouth.   (From  Mikulicz,  Atlas,  Plate  VII.,  Fig.  1.) 

Fig.  7  represents  the  form  of  tuberculous  ulcer  here  described.  The  patient  was  a  man, 
twenty-nine  years  old,  who  gave  a  family  history  of  tuberculosis  and  was  himself  a  sufferer  from 
advanced  phthisis.  The  ulcer  was  undoubtedly  caused  by  autoinfection  with  the  sputum  which 
contained  many  tubercle  bacilli.  It  caused  tlie  patient  little  inconvenience.  He  died  of  phthisis 
three  month.s  after  the  picture  was  taken. 

It  should  also  be  mentioned  that  these  i)rocesses  often  attack  the 
under  surface  of  the  tongue,  whereas  those  preAdously  described  leave 
thi.s  part  almost  always  intact. 

On  the  lips  the  infiltration  and  the  dissemination  of  miliary  nod- 
ules are  frequently  wanting  or  not  well-marked.  Here  we  find  an 
ulcer  wliich  jjenetrates  deej)ly  and  eats  rapidly  and  which  has  a 
nodulated,  warty,  dirty  yellow-green  floor  and  undermined  edges. 

On  the  pharynx  and  the  palate  the  changes  are  similar,  but  owing 
to  the  thinness  of  the  submucosa,  the  formation  of  a  thick  infiltration 
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occurs,  if  at  all,  onlj^  ou  tlie  soft  palate  and  the  tonsils.  As  a 
iiile  ulcers  only  are  found  here  of  the  character  already  described. 
They  are  very  extensive  and  may  spread  irregularly  far  from  their 
])lace  of  origin  and  finall}'  convert  almost  the  entire  i)alate  and  the 
isthmus  of  the  fauces  into  one  great  ulcerated  surface.  Associated 
■with  these  is  found  always  a  greater  or  less  number  of  miliary 
tubercles  which  generally  soon  break  down  and  suppurate.  It  is 
almost  unnecessary  to  remark  that  between  these  different  forms 
numerous  transitional  forms  occur  and  that  especially  after  a  long 
duration  a  mild  may  change  into  a  severe  form. 

Diagnosis. 

In  the  milder  forms  (lupus  and  benign  lingual  tuberculosis) ,  the 
diagnosis  may  present  no  inconsiderable  diflBculties.  These  forms  are 
most  frequently  confused  with  syphilis  and  carcinoma.  In  many  of 
the  recorded  cases  the  diagnosis  of  an  ulcerated  infiltration  of  the 
tongue  was  first  made  by  the  microscoxjical  examination  of  the  tumor 
which  had  been  extirpated  as  a  carcinoma.  Only  a  very  careful  ex- 
amination of  the  cavity  of  the  mouth  and  of  the  throat  can  prevent 
such  mistakes.  Often  when  tuberculosis  is  present,  beside  or  at  some 
distance  from  the  principal  focus  other  small  ulcerations  or  the  char- 
acteristic little  miliary  nodiiles  may  be  detected.  Moreover,  the 
adjacent  lymphatic  glands  are  enlarged  in  a  diiferent  way  than  in 
carcinoma;  the  small  hard  nodules  of  carcinoma  are  absent;  the 
glands  more  frequently  extend  far  down  the  neck  and  not  infrequently, 
in  contrast  with  carcinoma,  the  glands  of  the  other  side  of  the  neck 
are  swollen,  even  in  the  milder  forms. 

The  differential  diagnosis  from  syphilis  has  been  considered  in 
the  preceding  section. 

The  demonstration  of  bacilli  is  not  always  easy.  The  saliva 
usually  does  not  contain  bacilli  in  any  of  the  various  forms  of  the 
disease.  On  the  other  hand  they  are  often  to  be  found  in  great 
numbers  in  the  forms  last  described,  if  the  ulcerated  surface  is  not 
too  superficially  scraped  and  the  debris  thus  obtained  is  examined. 
In  the  other  forms  the  demonstration  rarely  succeeds  even  when 
some  of  the  diseased  tissue  is  examined  after  removal  by  operation 
(Michelson) . 

The  presence  of  pulmonary  disease  will  prove  an  important  aid  in 
diagnosis,  especially  in  the  disseminated  forms  described  in  the  pre- 
ceding section.  In  the  other  forms  a  clinically  demonstrable  affection 
of  the  lungs  is  so  often  wanting  that  its  ab.sence  is  not  of  diagnostic 
value.  Much  more  frequent  is  simultaneous  disease  of  the  ostium 
laryngis. 
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The  sufFerinfjjs  of  tlie  patients  vary  extremely  in  tlie  individual 
cases.  In  general  they  are  most  marked  during  eating,  in  the  form  of 
violent  buruiug  pains  on  mastication  and  especially  on  deglutition. 
Hence  eating  and  drinking  often  become  a  torture  and  are  for  that 
reason  limited  as  far  as  possible.  The  patients  masticate  their  food 
imperfectly  and  confine  themselves  as  far  as  possible  to  soft  or  fluid  ali- 
ment. It  is  clear  that  this  point  is  of  the  very  greatest  importance  in 
a  disease  like  tuberculosis  in  which  the  prognosis  depends  so  largely 
upon  the  condition  of  the  nutrition.  In  fact  when  the  disease  of  the 
mouth  is  rapidly  extending  the  patients  lose  strength  very  quickly. 
In  general  the  suffering  appears  to  depend  essentially  upon  the  extent 
of  the  ulcerations.  A  widespread  eruption  •  of  miliary  nodijles,  and 
even  extensive  infiltration  of  a  liart  cause  far  less  severe  sufferings 
than  an  open  ulcer  even  of  moderate  dimensions.  The  small,  isolated 
ulcers  of  the  arches  of  the  palate  described  above  lead  often  to  a 
very  considerable  and  painful  disturbance  of  the  act  of  swallowing. 
The  relatively  circumscribed  rhagades  on  the  edges  of  the  tongue 
may  also  make  eating  extremely  painful. 

It  is  generally  onlj^  the  affections  of  the  tongue  which  interfere 
with  speech.  The  circumscribed  ulcers,  since  in  the  movements  of 
speaking  they  strike  upon  different  places,  make  the  speech  labored, 
hesitating,  and  lisping,  "as  if  the  tongue  were  too  heavy."  Every 
one  knows  how  a  small  crack  of  the  mucous  membrane  or  a  vesicle 
upon  the  tongue  interferes  with  speech.  The  infiltrations  of  the  edges 
of  the  tongue  give  annoyance  almost  solely  through  thus  impeding 
speech. 

Prog7iosis. 

The  prognosis  of  the  disease  is  extremely  varied  according  to  its 
form  and  degree.  In  general  it  may  be  said  that  the  first  and  third 
of  the  above-described  forms,  which  resemble  lupus  of  the  skin,  do 
not  have  a  bad  prognosis  if  they  are  not  too  far  advanced.  Partial 
spontaneous  healing  is  frequently  observed,  so  that  occasionally 
ulcerated  tracts  of  considerable  size  become  cicatrized.  In  the  mean 
time,  however,  the  process  usually  steadily  advances  in  other  direc- 
tions. But  in  a  relatively  large  number  of  cases  it  is  possible  by 
suitable  treatment  to  arrest  the  disease  at  all  points,  and,  since  so 
frequently  no  disease — at  least  no  demonstrable  disease — of  other 
organs  is  present,  the  prognosis,  not  only  with  regard  to  local  cure 
but  also  as  to  the  preservation  of  life,  is  not  unfavorable. 

In  the  benign  form  local  cure  is  not  diflicult;  it  is  often  possible, 
by  means  of  cauterization  and  the  like,  to  heal  these  ulcers  completely 
in  a  few  weeks.    On  the  other  hand,  the  fact  that  the  patients  are  gen- 
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erally  tuberculous  elsewhere  affects  the  prognosis  uufavorabl^'.  The 
advanced  cases,  especially  the  disseminated  forms  last  mentioned, 
are  the  only  ones  which  are  quite  hopeless.  The  rule  applies  here 
as  elsewhere  that  the  prognosis  is  the  worse  the  older  the  patient. 
It  also  depends  essentially  upon  the  presence  or  absence  of  well- 
marked  tuberculous  disease  in  other  organs,  esijecially  the  lungs. 

Treatment. 

The  treatment  has  quite  different  indications  to  fulfil  according 
as  it  aims  at  a  removal  of  the  disease  and  a  local  cure  or  attempts 
only  an  alleviation  of  the  patient's  sufferings. 

The  local  cure  is  most  easily  attained  in  the  case  of  the  small 
ulcers  described  in  the  third  section  above.  Here  a  strong  solution 
(up  to  fifty  per  cent.)  of  lactic  acid  or  even  a  paste  of  iodoform  rubbed 
into  the  ulcer  a  few  times  suffices  to  effect  a  cure  in  from  eight  to 
fourteen  days ;  sometimes,  of  course,  after  a  longer  period. 

In  the  other  forms,  at  least  a  partial  healing  may  be  attained  by 
the  use  of  the  same  means,  but  here,  on  account  of  the  greater  extent 
of  the  morbid  changes,  more  energetic  modes  of  attack  are  generally 
necessary  and  surgical  treatment  is  indicated. 

But  it  is  then  necessary  to  ascertain  whether  the  other  organs  are 
so  nearly  normal  that  we  may  venture  upon  such  interference.  If 
this  is  the  case,  the  most  radical  treatment  is  to  be  recommended. 
The  relatively  small  ulcers  and  infiltrations  on  the  edges  of  the  tongue 
are  easily  extirpated  by  a  wedge-shaped  incision  under  cocaine,  as 
has  often  been  done.  But  for  the  majority  of  the  other  forms  of  the 
disease  this  radical  procedure  would  be  unsuitable  on  account  of  the 
inaccessibility  of  the  foci  or  because  too  much  tissue  would  need  to 
be  removed.  Recourse  is  then  had  to  the  sharp  spoon  and  the  Pa- 
quelin  cautery,  and  also  for  smaller  foci  to  the  galvano-cauterj'.  But 
thorough  operating  is  essential.  If  in  the  fear  of  peneti-ating  too 
deeply  remnants  of  diseased  tissue  are  left,  a  relapse  is  very  probable. 
Therefore  the  employment  of  the  Paquelin  cautery  after  scraping  is 
to  bo  strongly  recommended.  For  the  after-treatment  iodoform 
still  remains  the  sovereign  remedy.  Aside  from  its  anti-tuberculous 
action,  it  surpasses  all  other  medicaments  in  enabling  the  wound  to 
pursue  an  aseptic  course.  That  good  results  are  obtainable  by  these 
surgical  methods  is  shown  by  some  of  the  cases  reported  by  Michel- 
son  and  by  me  (M.)  in  my  Atlas. 

But  if  the  disease  has  attained  such  a  development  that  it  can  no 
longer  be  radically  removed,  especiall}^  if  the  jjosterior  Avail  of  the 
pharynx,  the  nasopharyngeal  space,  and  the  nose  are  extensively 
affected,  it  is  better  to  renounce  such  thorough-going  measures.  AVe 
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must  conteut  oiu-selves  Avith  relieviug  the  sufferings  of  the  patient  and 
with  keeping  up  his  strength  as  far  as  possible,  in  order  to  assist  the 
process  of  spontaneous  cure  which  sometimes  works  wonders  even  in 
apparently  desperate  casses.  Here  again  to  iodoform  is  to  be  given 
the  fii-st  place.  T^Tien  it  is  rubbed  in  or  insufflated,  even  extensive 
ulcere  are  kept  in  a  tolerably  clean  state,  their  advance  is  delaj^ed, 
and  the  pains  which  accompany  chewing  and  swallowing  are  dimin- 
ished. A  similar'  efl'ect  is  produced  by  laoiic  acid,  which  renders 
good  service  when  we  desire  to  cauterize.  Menthol  in  ten  to  twenty 
per  cent,  solution  in  oil,  brushed  or  poured  on  the  ulcers,  is  less  used 
to-day  as  an  aniTesthetic  and  disinfectant  than  formerly'.  In  desper- 
ate ca.ses  where  nothing  relieves  the  agonizing  jjaius  which  are  in- 
creased at  every  attempt  to  eat,  and  the  patient's  strength  rapidly 
fails,  recourse  must  be  had  to  morphine.  Wlien  the  jDaius  chiefly 
occur  dm-ing  attempts  to  eat,  cocaine  applied  with  the  brush  or  in 
spray  may  be  used  to  advantage.  But  on  account  of  the  doublj'^ 
gi'eat  danger  of  poisoning  from  this  drug  in  weak  patients  caution  is 
requisite. 

Neither  the  manifold  therapeutic  measures  required  for  the  proper 
nuti'ition  of  the  patient  nor  questions  of  climate,  diet,  etc.,  can  be 
considered  here.  The  use  of  creosote  and  cod-liver  oil  is  governed 
by  the  same  considerations  in  tuberculosis  of  the  mouth  as  in  other 
forms  of  tuberculosis.  Nor  can  we  delay  to  discuss  the  question  as 
to  the  applicability  of  tuberculin  in  the  treatment  and  diagnosis. 

But  this  section  cannot  be  completed  without  mentioning  another 
question,  the  importance  of  which  not  only  for  the  clinical  course  but 
also  for  the  therapeutic  management  of  pulmonary  tuberculosis  has 
been  recently  recognized  (Grancher  et  Hutinel,  Cornet,  Spengler, 
Frankel  und  Troje),  viz.,  the  question  what  role  the  mixed  infections 
play  in  tuberculosis.  Although  the  diseases  of  the  mouth  appear  per- 
haps more  favorable  than  many  others  for  the  investigation  of  these 
matters,  as  yet  no  observations  upon  the  subject  have  been  reported. 
But  it  is  to  be  hoped  that  they  will  be  made  and  that  the}'  will  clear 
tip  many  doubtful  points.  In  the  severer,  relatively  acute,  destmctive 
inflammations  of  the  oral  mucous  membrane  mixed  infection  probably 
plays  a  part,  just  as  it  does  in  the  formation  of  caverns. 

Glanders. 

The  occurrence  of  glanders  should  be  briefly  mentioned  here.  It 
attacks  the  oral  cavity  generally  by  the  way  of  the  nasopharyngeal 
space,  and  consequently  affects  most  frequently  the  soft  and  hard 
I)alate. 
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It  then  presents  itself  in  the  form  of  small,  irregularly  scattered 
submucous  infiltrations,  wLicli  soon  break  down,  at  first  shine  yellow 
through  the  mucous  membrane,  then  become  sinuous  ulcers  with  un- 
dermined edges.  These  cannot  be  distinguished  from  tuberculous 
ulcers.  But  the  fact  that  extensive  disease  of  the  nose  and  of  the 
larynx,  generally  also  of  the  skin,  is  always  present,  as  well  as  the 
demonstration  of  the  bacillus  of  glanders,  which  is  generally  easily 
effected  by  means  of  intraperitoneal  inoculations  of  guinea-pigs 
(caseations  of  the  testicle  containing  bacilli)  permit  the  differential 
diagnosis  to  be  made  with  certainty. 

The  disease  is  somewhat  rare  in  man.  It  jjursues  sometimes  an 
acute,  sometimes  a  more  chronic  course,  but  ends  as  a  rule  in  death 
from  general  infection  or  from  the  pneumonia  of  glanders.  Recovery 
does  sometimes  take  place  spontaneously  after  the  disease  has  lasted 
for  years.  The  ulcers  are  often  caused  to  heal  in  places  by  local 
treatment,  cauterizations  and  the  like,  and  great  improvement,  even 
apparent  cure,  is  sometimes  effected  oj  the  use  of  iodide  of  potas- 
sium. It  is  necessary,  therefore,  to  be  on  one's  guard  against  errors 
in  the  diagnosis  exjuvantibus. 

Leprosy. 

The  general  symptoms  of  leprosy  will  be  discussed  in  another 
division  of  this  work.  Here  we  should  mention  that  leprous  prod- 
ucts, "lepromata"  and  ulcers,  are  very  frequently  situated  in  the 
ca\'ity  of  the  mouth.  The  participation  of  the  oral  mucous  mem- 
brane begins  pretty  late.  We  do  not  know  whether,  when  the  initial 
exanthemata  appear,  the  mucous  membrane  of  the  mouth  is  affected 
in  the  same  way,  but  it  certainly  is  not  improbable. 

It  is  certain,  however,  that  the  characteristic  eruptions  of  the  mu- 
cous membrane  of  the  mouth  generally  make  their  appearance  a  con- 
siderable time  after  the  characteristic  nodules  of  the  face.  The  two 
eruptions  differ  somewhat.  The  vivid  copper-red,  bro^Tiish-yellow, 
or  brown  color  which  is  often  peculiar  to  the  lepromas  of  the  skin  dis- 
appears in  the  mucous  membrane.  Here  the  fresh  infiltrations  are 
at  first  but  slightly  contrasted  with  their  surroundings.  They  re- 
semble somewhat  the  thick  infiltrations  of  Peyer's  plaques  in  typhus, 
are  of  a  pale-red  color,  almost  lighter  than  that  of  the  surrounding 
healthy  mucous  membrane.  They  are  elevated  to  a  varying  degree, 
their  Ijorders  generally  rising  quite  gradually  from  the  healthy 
mucous  membrane.  Their  consistence  is  very  firm  so  that  their 
presence  is  often  betrayed  to  the  palpating  finger  earlier  than  to  the 
eye.    Their  margins  show  a  slight,  generally  dark-red  coloration. 
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The  form  of  the  infiltration  is  quite  various.  Sometimes  it  is  a 
spherical  node,  sometimes  a  long  mound.  Two  places  seem  to  be  the 
favorite  spots :  the  base  of  the  uvula  and  the  neighboring  parts  of 
the  soft  palate,  and  the  raphe  of  the  hard  i^alate  up  to  its  union  "with 
the  gums.  Later  the  nodules  of  the  mucous  membrane  tend  to 
soften,  much  more  than  those  of  the  skin,  which  often  exist  for  years, 
and  may  even  be  absorbed,  without  softening  and  ulceration.  In  the 
mouth  they  soon  acquire  a  yellow  color  and  a  peculiar  waxy  lustre. 
The  softened  centre  of  the  nodule  shines  through  the  thinned  over- 
lying epithelium.  The  nodule  remains  quiescent  for  a  considerable 
time  in  this  stage,  then  ulceration  results,  and  one  sees  in  the  larger 
ulcers  a  flat  ulceration  situated  hardly  below  the  level  of  the  mucous 
membrane  with  a  dirtj^-yellow  floor.  The  smaller  ulcers,  on  the 
other  hand,  are  often  strongly  eroded,  of  considerable  depth  and  with 
undermined  edges,  like  tuberculous  ulcers.  Especially  characteris- 
tic of  this  form  of  ulcer  is  the  extraordinarily  hard  infiltration  which 
widely  siu-rounds  the  lesions.  It  extends  prettj^  deei)ly  into  the  tis- 
sues, is  sharply  circumscribed,  not  at  all  painful,  and  is  not  separated 
fi'om  the  surroimding  tissues  by  a  Avell-marked  zone  of  demarcation. 
While  in  the  early  period  of  the  existence  of  the  infiltrations  and 
ulcerations  these  are  localized  especially  upon  the  points  already 
mentioned  and  upon  the  lips,  at  a  later  time  the  tongue  is  also  affected 
at  the  most  various  places.  Here  also  infiltrations  and,  later,  ulcers 
are  formed  which  are  distinguished  from  those  of  the  roof  of  the 
mouth  chiefly  by  their  greater  extent. 

As  for  the  termination  of  the  infiltrations  and  ulcerations,  we  must 
emphasize  the  fact  that  even  very  large  nodes  and  ulcers  may  heal 
completely,  with  or  without  treatment.  If  they  are  small  they  shrink 
up  finally,  leaving  behind  them  only  a  pale  and  not  characteristic 
scar-like  spot.  Larger  infiltrations  are  also  occasionally  absorbed, 
but  generally  only  after  long-continued  ulceration,  and  then  extensive 
dense  radiating  scars  appear,  which  may  greatly  distort  the  uvula 
and  the  soft  palate,  and  on  the  tongue  may  lead  to  the  formation  of 
deep  furrows  and  tags.  But  these  scars  are  very  often  again  pene- 
trated by  infiltrations  and  foci  of  softening,  which  mvij  break  down 
again  and  form  new  ulcers. 

The  diagnosis  of  leprosy  of  the  mouth  will  hardly  ever  be  difficult, 
since  it  is  usually  to  be  made  when  the  skin  already  shows  the  ex- 
ceedingly characteristic  eruption.  As  to  a  participation  of  the  moxith 
in  the  prodromal  stage  or  in  the  first  stage  of  eruption,  as  already 
stated,  we  know  nothing.  A  difficulty  may  be  experienced  if  leprosy 
is  fomT)ined  with  syphilis  (Kaposi).  The  disease  is  generally  of  long 
duration,  years  and  decades,  at  least  in  the  nodular  forms  which 
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occur  almost  exclusively  in  non-tropical  climates.  Of  a  more  rapid 
course  are  the  nou-uodular  forms  and  tliose  wbich  are  a  mixtui-e  of 
the  two,  which  are  more  frequently  observed  in  the  tropics.  But,  as 
to  the  involvement  of  the  mouth  in  these,  we  know  practically  noth- 
ing. 

The  prognosis  of  leprosy  is  absolutely  bad.  It  is  true  that  re- 
cently the  fact  of  cure  has  been  established  by  good  observers 
(Hutchinson  and  others").  But  it  belongs  to  the  greatest  rarities. 
The  eruptions  are  quite  easily  healed  locally.  Even  without  treat- 
ment, as  already  mentioned,  they  may  heal  by  absorption  or  b}- 
breaking  down  and  the  formation  of  an  abscess.  But  new  foci  of  the 
disease  continually  appear  and  the  process  advances  unchecked. 
The  sufferings  caused  by  the  disease  of  the  mouth  are  extremely 
slight;  pain  is  entirely  absent  and  chewing  and  swallowing  are  but 
little  impeded.  The  patients  themselves  often  do  not  notice  the 
disease  of  the  mouth  at  all.  Leprosy  of  these  organs  is  of  slight  im- 
portance so  far  as  the  general  health  is  concerned,  much  less  than 
that  of  the  nose,  the  pharynx,  and  the  larynx. 

There  is  little  to  be  said  with  regard  to  treatment.  The  formerly 
received  doctrine,  that  leprous  ulcers  should  not  be  allowed  to  heal 
too  I'apidly,  has  been  given  up,  and  it  is  relatively  easy  to  heal  them 
with  a  variety  of  caustics.  By  so  doing  the  patients  may  be  spared 
unpleasant  secondary  infections,  otherwise  the  benefit  is  slight. 
English  and  American  authors  speak  highly  of  the  use  of  cod-liver 
oil,  iron,  and  minute  doses  of  strychnine.  They  also  esteem  highlj- 
chaulmoogra  oil  (from  Gynocardia  odorata)  or  the  acidum  gynocar- 
dicum  obtained  from  it,  also  gurjun  oil  (from  Dipterocarpus  lasvis). 
Crocker's  work"  may  be  consulted  for  further  particulars.  But  in 
spite  of  the  use  of  these  remedies  they  regard  leprosy  as  almost 
always  fatal. 

Scleroderma. 

The  mucous  membrane  of  the  mouth  may  be  invaded  by  sclero- 
derma from  two  directions ;  first  from  the  anterior  nares,  and  second 
from  the  nasopharyngeal  space. 

In  the  former  case  the  upper  lip  forms  the  connecting  link.  It 
is  permeated  by  infiltrations  of  cartilaginous  hardness,  which  are  in 
places  denuded  of  epithelium  and  covered  with  yellow  or  brown 
crusts.  These  extend  from  their  starting-point,  the  nostrils,  far  be- 
neath the  mucous  membrane  of  the  upper  lip  in  two  masses  lying 
close  to  the  frenulum  labii  superioris,  which  further  back  become 
fused  together.  Passing  beneath  the  mucous  membrane  the  infiltra- 
tions next  attack  the  alveolar  process,  creep  from  here  over  the  gums 
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until  tiuully  all  the  incisors  may  be  embeclded  in  a  hard  tumor,  from 
which  only  their  crowns  ijroject.  The  infiltrations  are  distinguished 
by  their  well-known  peculiar  cartilaginous  hardness  and  by  their 
knobbed  surface.  Their  color  varies  from  pale  red  to  reddish  or 
grayish  yellow.  The  overlying  mufcous  membrane  is  often  much  in- 
jected and  travei-sed  by  dilated  venules.  The  covering  of  epithelium 
is  often  more  or  less  removed,  and  yellow  or  brown  crusts  then  cover 
the  swelling  so  that  only  after  their  removal  does  tho  typical  infil- 
tration become  distinctly  visible.  Continuing,  the  lesion  may  also 
creep  over  the  lingual  sui-face  of  the  alveolar  process  and  so  finally 
cover  a  considerable  portion  of  the  hard  palate.  In  its  progress  it 
generally  confines  itself  to  the  more  central  parts  of  the  mouth,  and 
often  for  a  long  time  its  origin,  in  the  form  of  two  foci  situated  near 
the  middle  line,  may  still  be  recognized.  The  foci  become  gradually 
more  and  more  prominent.  On  their  edges  new  small  pale-red 
nodules  form.  At  the  same  time  in  the  older  portions  the  typical 
process  of  contraction  begins  which  converts  the  infiltration  into  a  yel- 
lowish-red or  a  tendinous  glittering-white  scar.  Occasionally  this 
stream  of  infiltration  unites  finally  with  one  coming  from  the  naso- 
pharyngeal space. 

If  the  process  is  of  long  duration,  it  attacks  not  only  the  mucous 
membrane  but  also  the  bone  of  the  alveolar  process.  The  teeth  be- 
come loose  and  fall  out.  Quite  exceptionally  a  perforation  of  the 
hard  i^alate  results.  The  infiltrations  may  travel  from  the  upper  to 
the  lower  lip.  Then  the  aperture  of  the  mouth  becomes  more  and 
more  contracted  and  finally  is  so  small  that  the  patient  can  take  fluid 
food  only  Avith  the  greatest  difficulty. 

The  process  is  similar  when  the  infiltrations  advance  from  behind, 
from  the  nasopharyngeal  space.  Here  the  soft  i^alate  is  fijst  in- 
volved, and  in  these  soft  tissues  the  process  of  cicatricial  contraction 
is  generally  very  marked.  The  uvula,  the  posterior  wall  of  the 
jjharynx,  and  the  entrance  to  the  nasopharyngeal  space  become 
greatly  distoi-ted  and  are  converted  into  reddish-yellow  or  tendinous 
white  cicatricial  cords.  Here,  too,  the  disease  creeps  forward  along 
both  sides  of  the  middle  line  of  the  soft  and  hard  palate,  the  two  areas 
of  infiltration  subsequently  fusing  together.  It  always  appears  in  the 
form  of  an  infiltration,  of  at  first  a  \ivid  red,  later  of  a  paler  color, 
which  finally  forms  contractile  cicatricial  tissue.  Here,  also,  the 
.superficial  covering  of  epithelium  may  be  lost  and  the  infiltration 
is  then  covered  with  a  grayish-yellow  coating.  The  infiltrations  may 
also  form  knobbed,  tumor-like  nodes  from  the  size  of  a  pea  to  that  of 
a  hazelnut.  After  the  y)roceHS  of  cicatrization  is  comx)leted  the  soft 
palate  resembles  a  Gothic  arch,  which  is  formed  by  cicatricial  cords 
Vol.  VIII.— .j 
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of  a  teudon-like  lustre,  and  the  apes  of  wliicli  corresponds  to  the  edge 
of  the  hard  palate. 

A  participation  of  the  tongue  is  quite  rare  (in  oulj^  five  of  the  eighty- 
seven  cases  of  Wolkowitsch).  It  also  is  invaded  from  the  throat. 
Generally  only  the  root  of  the  tongue  is  implicated,  and  to  an  incon- 
siderable degree.  The  case  of  AVelauder  is  a  rare  exception.  In  this 
the  whole  anterior  half  of  the  tongue  was  considerably  swollen, 
knobby,  and  of  a  bluish-red  color;  the  edges  and  the  root  of  the 
tongue  were  covered  in  spots  with  grayish-white  nodules  and  here 
and  there  were  superficially  ulcerated. 

The  diagnosis  of  the  disease  will  not  be  difiicult  with  our  present 
knowledge.  Tertiary  syphilis  might  be  thought  of,  especially  if  the 
processes  of  cicatrization  are  strongly  marked,  but  the  absence  of 
deep  ulcerations  after  the  disease  has  lasted  for  years  will  prevent 
this  mistake.  A  confusion  with  malignant  tumors  is  likewise  con- 
ceivable, but  the  multiple  foci  of  the  disease  which  are  always  present 
elsewhere,  its  extremely  slow  course,  and  in  some  cases  the  absence 
of  disease  of  the  lymphatic  glands  will  always  enable  the  correct 
diagnosis  to  be  made.  If  necessary,  the  removal  of  a  bit  of  the  infil- 
tration for  microscopical  and  bacteriological  examination,  if  too  old 
portions  of  the  growth  are  not  selected,  will  render  the  diagnosis 
certain. 

The  course  of  the  disease  is,  as  is  well  known,  extremely  chronic, 
and  may  be  prolonged  for  decades.  The  sufi'ering  caused  by  the 
disease  in  the  mouth  is  relatively  unimportant,  aside  from  the  occa- 
sional implication  of  both  lips  already  mentioned.  Mastication  and 
speech  are  indeed  interfered  with  to  a  varying  degree,  according  to 
the  location  and  extent  of  the  disease,  but  these  inconveniences  are 
insignificant  in  comparison  -with  the  other  manifestations  of  the 
disease. 

The  prognosis  is  still  almost  absolutely  bad.  Although  the  proc- 
ess always  advances  very  slowly,  so  that  the  patient  as  a  rule  finally 
passes  out  of  sight,  yet  it  appears  always  at  last  to  end  in  death 
through  obstruction  of  the  larynx,  the  trachea,  or  the  ossophagus. 

Treatment  is  in  general  ineffectual,  "^^^lether  by  carefiil  extirpa- 
tion of  all  diseased  tissue  a  radical  cure  may  be  effected,  even  in  cases 
of  scleroderma  in  which  the  mouth  is  implicated,  can  only  be  decided 
after  increased  clinical  experience.  In  a  case  in  the  Breslau  surgical 
clinic  in  which  the  disease  was  confined  to  the  nose  and  larynx,  re- 
moval of  the  infiltration  by  the  knife,  the  sharp  spoon,  and  the 
thermo-cautery  effected  a  cure,  the  continuance  of  which  could  be  con- 
firmed two  and  a  half  years  later.  Treatment  by  medication  has  as 
yet  proved  quite  useless. 
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Actinomycosis. 

That  the  mouth  and  its  ^dcinity  are  the  most  frequent  points  of 
entrance  of  this  disease  is  shown  by  the  numerous  observations  made 
since  the  discovery  of  actinomycosis  in  man.  Thus  in  Illich's  "  work, 
215  cases  of  actinomycosis  of  the  head  and  neck  and  13  of  the  tongue 
are  reported  from  the  Albert  clinic  and  from  the  literature,  whereas 
in  the  same  work  only  173  cases  of  actinomycosis  of  other  organs  are 
repoi-ted,  and  29  cases  in  which  the  point  of  entrance  Avas  uncertain. 

Most  fi'equently  the  ray-fungus  apj)ears  to  enter  in  the  region  of 
the  alveolar  process  and,  almost  exclusively,  the  alveolar  process  of 
the  lower  jaw.  Yet  in  man  the  disease  of  the  middle  of  the  lower 
jaw,  which  is  most  frequent  in  cattle  and  in  them  produces  sarcoma- 
like swellings  of  the  bone,  is  extremely  rare. 

That  the  entrance  into  the  body  of  jiortions  of  i^lants  infected  with 
the  actinomyces  is  the  way  in  which  the  fungus  gains  admission 
seems  now  to  be  raniversally  recognized.  In  some  cases,  however, 
there  may  be  direct  transmission  from  diseased  cattle.  Of  course  it 
is  not  possible  to  establish  the  mode  of  transmission  in  all  cases. 

Most  frequently  the  first  manifestatioii  of  the  process  occurs  in 
the  form  of  disease  of  the  ah-eolus  or  of  a  i:)eriosteal  abscess.  In 
isolated  cases  it  has  been  possible  to  demonstrate  the  presence  of  the 
actinomyces  kernels  in  the  cavities  of  carious  teeth,  but  such  obser-. 
rations  are  rare. 

Yery  rarely  the  process  extends  from  the  carious  teeth  through 
the  root  canal  into  the  mandibular  canal  and  thus  leads  to  central 
actinomycosis  of  the  jaw.  But  this  does  not  disprove,  as  lUich 
tliinks,  the  entrance  of  the  fungus  hj  way  of  the  carious  teeth.  Cen- 
ti'al  osteitis  is  an  extreme  rarity  in  ordinary  caries  of  the  teeth. 
The  common  affection  of  the  jaw  in  the  latter  disease  is  alveolar 
periosteitis.  But  this  is  also  a  frequent  way  in  which  actinomyco- 
sis shows  itself  in  man.  As  a  rule  the  patients  regard  the  first  mani- 
festations of  the  disease  as  not  worth  attention  and  only  come  under 
obsers-ation  three  to  six  weeks,  or  even  longer,  after  infection.  At 
that  time  very  frequently  the  primary  periosteitis  is  already  cured. 
We  tlien  detect  only  the  further  developments  of  the  affection,  the 
actinomycotic  tumor  or  the  abscess  besides  the  lower  jaw.  This 
aVjscess  generally  lies  between  the  lower  jaw  and  the  hyoid  bone  or 
at  the  angle  of  the  jaw.  Other  manifestations  of  the  disease  are  often 
already  present,  for  it  has  a  tendency  to  extend  in  the  interpiuscular 
or  jjrfevertebral  connective  tissue. 

In  other  cases  carious  teetli  seem  to  favor  the  infection  by  causing 
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a  gingivitis  which  renders  the  gums  spongy  and  thus  facilitates  the 
entrance  of  the  fungus.  Frequently  the  first  manifestation  is  an 
alveolar  stomatitis,  a  pyorrhaaa,  which  is  in  no  way  distinguishable 
from  the  common  form  of  this  disease.  Suppuration  in  that  portion 
of  the  gum  which  corespouds  to  the  neck  of  the  tooth  with  simulta- 
neous diffuse  stomatitis  is  the  prominent  symptom.  But  just  as  is 
the  case  with  periosteitis  actinomycotica,  by  the  time  that  the  patients 
come  to  us  this  primary  localization  has  no  longer  a  characteristic 
appearance.  The  process  is  already  at  an  end,  or  at  least  the  typical 
features  of  it,  the  fungus-kernels,  are  no  longer  to  be  found,  or  the 
latter  have  become  calcified  and  unrecognizable  through  retrograde 
metamorphoses. 

The  localization  of  actinomycosis  in  the  tonsils  and  the  arches  of 
the  palate,  common  in  swine,  is  very  rare  in  man;  but  this  form  of 
the  disease  lies  outside  of  the  limits  of  this  work. 

Besides  a  few  secondary  small  number  of  primary  cases 

of  actinomycosis  of  the  tongue  has  been  observed  (thirteen  in  Dlich's 
work).  In  these  cases  the  tumor-forming  process  of  the  actinomyces 
is  conspicuous.  There  is  formed,  in  the  majority  of  cases  in  the  tip 
of  the  tongue,  one,  seldom  several,  very  hard  and,  in  comparison  with 
other  actinomycotic  tumors,  surprisingly  sharply  defined  tumors, 
which  only  rarely,  and  then  at  isolated  spots,  show  any  softening.  It 
is  rare  for  a  genuine  suppuration  to  ensue,  as  occurs  in  other  foci  of 
actinomycosis.  Illich  cites  only  one  case  (Samter)  in  which  an  ex- 
tensive ulcerative  destruction  resulted.  In  the  other  cases  there  were 
infiltrations  from  the  size  of  a  pea  to  that  of  a  bean,  rarely  larger. 
Liihrs,"  however,  reports  a  node  the  size  of  an  egg.  The  site  of  the 
infiltration  is  almost  always  the  tip,  oul}'  in  a  few  cases  was  it  upon 
the  edge,  or  more  towards  the  middle,  of  the  tongue.  The  nodes  are 
generally  single.  They  are  very  hard ;  fluctuation  is  rarely  to  be  de- 
tected. They  are  generally  circumscribed,  much  more  sharply  than 
is  usually  the  case  with  actinomycotic  tumors.  Sometimes  thej'  are 
situated  deep  down  in  the  tissues  of  the  tongue,  sometimes,  and  more 
frequently,  they  lie  near  the  surface  of  the  mucous  membane  through 
which  the  yellow  focus  can  be  seen. 

Diagnosis. — ^In  general  these  actinomycotic  infiltrations  present 
little  that  is  characteristic  and  if  the  process  have  not  advanced  far- 
ther, the  diagnosis  will  often  be  quite  diflicult.  Occasionally  the  fact 
that  the  lymphatic  glands  become  aff'ected  from  actinomycotic  foci  at 
a  relatively  late  period  and  to  a  slight  degree  may  prevent  mistakes, 
but  metastatic  lymphomata  are  not  to  be  expected  with  a  gumma, 
and  carcinoma  should  have  been  recognized  and  operated  upon  be- 
fore its  diagnosis  has  been  confirmed  by  infection  of  the  adjacent 
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glands.  Au  exploratory  iucisiou  Avill  therefore  be  advisable  in  many- 
cases,  although  ^ve  should  not  expect  always  to  find  the  characteristic 
kernels  in  abundance ;  but,  especially  after  a  little  scraping,  they  will 
be  found  on  careful  search  in  the  matter  which  is  brought  away. 

It  should  be  mentioned  that  in  the  published  cases  of  actinomy- 
cosis of  the  tongue  the  anamnesis  states  with  relative  frequency  that 
the  infection  has  followed  penetration  of  the  gum  by  a  grain  of  wheat, 
or  the  like,  so  that  actinomycosis  is  readilj^  suspected. 

The  treatment  in  all  cases  consists  in  laying  open  the  foci  of  the 
disease  as  freely  as  possible,  with  the  extraction  of  teeth  the  alveoli 
of  which  are  diseased.  We  may,  however,  emphasize  the  fact  that 
extremely  thorough  operations  are  not  necessary.  Contrarj^  to  the 
view  accepted  at  first,  actinomycosis  has  not  an  especially  unfavor- 
able prognosis  if  the  disease  has  not  reached  inaccessible  organs.  It 
inay  even,  though  rarely,  be  cured  spontaneously,  as  appears,  among 
others,  from  some  of  the  cases  reported  by  lUich.  In  some  cases 
when  the  infiltration  is  very  hard  and  incision  evacuates  no  pus, 
injections  of  0.25  per  cent,  sublimate  solution,  which  are  much  used 
in  the  Albert  clinic,  may  be  employed.  However,  the  best  treatment 
is  always  the  incision  of  the  focus,  which  disturbs  the  ray  fungus  in 
its  anaerobic  mode  of  life,  and  so  destroj's  it.  For  small  tumors  of 
the  tongue  extirpation  is  to  be  recommended. 

Quite  recently  iodide  of  potassium  has  been  employed  with  suc- 
cess both  locally  and  internally.  For  internal  administration  large 
doses  (1  to  3  gm.)  must  be  used.  Locally,  parenchymatous  injections 
of  a  five-i)er-cent.  solution  are  given.  The  latter  mode  of  adminis- 
tration is  to  be  recommended  in  actinomycosis  of  the  mouth  onl}^  for 
the  larger  infiltrations  of  the  floor.  We  advise  that  at  least  the  inter- 
nal use  of  iodide  of  potassium  should  be  combined  with  the  surgi- 
cal ti'eatment  of  actinomycosis  of  the  mouth. 

Thrush. 

The  most  frequent  location  of  disease  from  the  thrush  fungus 
fSaccharomyces  sen  Oidium  albicans)  is  undoubtedly  the  oral  cavity. 
The  disease  is  historically  interesting  because  it  was  the  first  which 
wa.s  i^roved  to  originate  from  the  action  of  vegetable  parasites.  *  The 
tlirush  fungus,  which  is  now  generally  regarded  as  belonging  to  the  bud- 
ding fungi,  occurs  in  the  form  of  a  membrane  composed  of  yeast-like, 
strongly  refracting  round  or  oval  nucleated  bodies,  which  multiplj^ 

*  Especially  by  F.  Tli.  Berg's  paper  "otn  Torsk  lios  Barn,"  Stockholm,  1846, 
also  almost  at  the  same  time  by  Langenbeck,  Gruby,  T.  Vogel,  aud  Oesterlcn. 
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by  budding  and  sprouting  and  may  also  grow  into  long  threads. 
These  two  forms,  together  with  cast-off  epithelial  cells,  fragments  of 
food,  and  perhaps  exuded  blood,  constitute  the  spongy  fragile  mem- 
brane, the  thrush  p)atch,  which  generally  closely  resembles  a  white 
milk  coagulum,  but,  according  to  the  nature  of  the  adventitious  sub- 
stances, may  also  have  a  gray,  brown,  or  even  black  color.  The  fun- 
gus proliferates  at  first  in  the  superficial  layers  of  the  epithelium,  the 
cells  of  which  are  partly  killed  by  it,  and  are  then  cast  off,  but  they 
may  also  be  penetrated  by  the  fungus  threads.  In  rare  cases  the 
parasites,  after  they  have  occupied  the  entire  epithelial  layer,  may 
penetrate  more  deeply  into  the  mucosa,  and  Wagner  and  Buhl  claim 
even  to  have  observed  their  entrance  into  the  blood-vessels,  and  Zen- 
ker to  have  seen  emboli  in  the  brain  composed  of  threads  of  thrush 
fungus. 

Thrush  occurs  most  frequently  in  young  children  and  next  in  point 
of  frequency  in  adults  whose  nutrition  is  very  bad,  notably  in  those 
who  have  eaten  nothing  for  a  long  time.  Where  the  fungus  lives 
outside  of  the  human  body  is  still  not  known,  but  it  must  be  widely 
disseminated.  It,  however,  finds  the  conditions  suitable  for  its  de- 
velopment within  the  body,  only  in  case  of  an  exclusive  or  almost  ex- 
clusive milk  diet  with  insufficient  cleanliness,  or  when  no  care  what- 
ever is  taken  of  the  mouth. 

The  clinical  course  of  the  disease  is  very  characteristic.  At  first 
very  small  white  pearly  dots  appear  upon  the  macous  membrane, 
which  otherwise  looks  normal.  They  are  especially  to  be  found  upon 
the  dorsum  and  edges  of  the  tongue  and  upon  the  mucous  membrane 
of  the  lips  and  edges  of  the  jaws,  in  a  less  degree  upon  the  hard, 
rarely  upon  the  soft  palate.  These  dots  grow  rapidly  over  the  sur- 
face, become  confluent,  and  form  then  extensive  patches.  The  mem- 
branes are  easily  wiped  off  with  a  rag  but  cannot  be  peeled  off. 
When  the  food  is  exclusively  milk  they  retain  in  all  stages  the  in- 
tensely white  color,  the  effect  of  which  is  as  if  the  mouth  had  been 
dusted  with  chalk.  The  tissues  underlying  and  surrounding  the 
membranes  give  evidence  of  but  a  slight  degree  of  reaction  against 
the  invasion.  If  the  coating  is  wiped  away  the  exposed  mucous 
membrane  is  seen  to  be  somewhat  reddened.  Earely  it  is  denuded 
of  its  superficial  epithelium  and  in  that  case  bleeds  slightly.  With  a 
longer  duration  quite  thick  and  then  more  resistant  membranes  may 
be  formed,  which  sometimes  are  perfect  casts  of  the  aft'ected  tissues. 

Thrush  is  generally  confined  to  the  cavity  of  the  mouth,  but,  in 
fasting  i^atients  with  clouded  intellects,  it  may  grow  through  the 
entire  oesophagus  to  the  cardia  and  so  prove  a  serious  obstacle  to 
deglutition. 
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Tbnish  is  of  uot  slight  clinical  importance.  The  affection  is  quite 
painful  and  the  nutrition,  especially  in  young  children,  suffers  con- 
siderably. Extensive  proliferations  lead  to  a  rise  of  temperature; 
the  patient  feels  ill;  the  glands  at  the  angle  of  the  jaw  may  become 
swollen. 

But  it  is  most  serious  Avhen  thrush  attacks  patients  who  are 
already  iU.  The  impaired  nutrition  is  then  rendered  worse,  and 
hence  in  adults  the  development  of  thrush  is  often  the  sign  of  ap- 
proaching death.  This  is  sometimes  the  case  with  children  also,  but 
it  is  less  frequently  of  such  evil  significance  in  them. 

Therapeuticall}^  much  can  be  done  to  oppose  the  invasion  of  the 
fungus.  It  is  only  necessary  to  remember  that  with  proper  care  of 
the  mouth  thrush  does  not  occur.  The  first  indication  is  therefore  a 
careful  mechanical  cleansing  of  the  mouth.  The  fungus  is  as  a  rule 
easily  removed  by  wiping  with  a  moist  rag.  General  hygienic  mea- 
sures are  to  be  adopted ;  wise  regulation  of  the  diet  in  children,  good 
air,  good  nursing. 

Of  medicaments,  borax  in  about  a  fiftj^-per-cent.  solution  in  water 
or  glycerin  has  an  established  and  certainly  justified  reputation.  If 
the  mucous  membrane  is  brushed  or  rubbed  with  this  a  complete  cure 
is  generally  efiected  in  a  few  days.  Solutions  of  permanganate  or  of 
chlorate  of  potassium  in  the  strength  recommended  under  stomatitis 
ulcerosa,  and  astringent  mouth  washes  of  all  kinds  are  also  used. 
The  thrush  fungus  in  fluids  containing  sugar  or  starch  causes  an  acid 
fermentation  with  the  formation  of  a  little  alcohol.  It  cannot  thrive 
in  strongly  alkaline  fluids.  F.  Vogel  therefore  recommends,  but 
proba'bly  on  purely  theoretical  grounds,  the  use  of  a  solution  of  bi- 
carbonate of  sodium ;  other  authors  find  that  is  of  no  benefit.  Vogel 
is  more  justified  in  warning  against  the  administration  of  food  or 
medicine  which  contains  sugar. 

Animal  Parasites  in  tlie  Mouth. 

Of  the  larger  parasites,  the  occurrence  of  the  larvse  of  flies  in  the 
mouth  is  to  be  mentioned.  They  may  be  introduced  either  as  larvfe 
or  as  eggs  by  means  of  the  food.  Here  a  long  and  peaceful  existence 
will  hardly  be  the  lot  of  these  guests,  except  in  the  case  of  patients 
with  clouded  intellects  (one  can  often  see  flies  attempting  to  enter  the 
wide-open  mouths  of  such  patients).  The  host  will,  as  a  rule,  be 
able  to  rid  himself  of  them  without  medical  assistance. 

Ah  for  other  and  still  rarer  parasites.  Senator  "  gives  an  account  of 
a  case  imbli.slied  by  Poray)er  in  which  regularly  in  the  evening  between 
eight  and  nine  o'clock,  specimens  of  the  Oxyuris  vermicularis  ai> 


72 


MIKULICZ  AND  KUMMEL —DISEASES  OF  THE  MOUTH. 


peared  upon  the  tongue  of  a  cliild.  Other  parasites  may  occasionally 
occur. 

In  the  tissues  of  the  mouth,  almost  always  in  the  tongue,  but 
sometimes  in  the  lip,  cysticerci  and  echinococci  m&y  become  estab- 
lished. They  api)ear  clinically  precisely  like  the  small  cysts  of  the 
mucous  membranes  of  the  mouth.  In  the  tropica  the  Filaria  medi- 
nensis  (guinea-worm)  is  said  often  to  be  met  with  in  these  locations. 

Trichinae  have  the  same  predilection  for  the  muscles  of  the 
tongue,  that  they  have  for  those  of  the  eye,  the  larynx,  and  the  dia- 
phragm. Their  presence  may  cause  great  swelling  of  that  organ, 
presenting  the  picture  of  an  acute  glossitis  of  a  different  origin.  The 
possibility  of  trichinosis  should  therefore  be  thought  of  in  such  cases. 
We  may  mention  as  a  curiosity  that  a  Spanish  Arab  amputated  a 
tongue  because  he  mistook  a  trichina  capsule  for  an  epithelioma 
(reference  in  the  Internationales  Centralblatt  fur  Laryngologie,  etc., 
Bd.  10,  1894,  p.  19). 

Diseases  of  the  Mucous  Membrane  of  the  Mouth 
Analogous  to  Dermatoses. 

The  number  of  diseases  of.  the  skin,  in  the  narrower  sense  of  the 
word,  is  very  great  in  which  eruptions  similar  to  those  upon  the  sur- 
face of  the  body  appear  also  upon  the  visible  mucous  membranes  and, 
among  these,  especially  upon  the  mucous  membranes  of  the  mouth. 

The  participation  of  the  mouth  in  the  acute  exanthemata  has  al- 
ready been  mentioned,  as  have  also  the  encroachments  of  herpes 
labialis  in  infective  diseases  and  the  relations  between  stomatitis 
aphthosa  and  impetigo. 

Here  we  should  mention  that  in  eczema  of  the  body,  and  especially 
of  the  face,  similar  vesicular  and  scaly  inflammations  appear  upon 
the  mucous  membrane  of  the  mouth. 

This  mucous  membrane  quite  frequently  jmrticipates  in  morbid 
processes  attended  by  the  formation  of  vesicles  upon  the  skin.  But 
these  eruptions  have  quite  coustautlj'  the  peculiarity  that  the  vesicles 
in  fuU  development  are  very  seldom  observed.  Since  the  vesicles  in 
the  mouth  can  hardly  escape  mechanical  injures  of  various  kinds, 
this  stage  may  generally  pass  too  quickly  to  be  observed.  On  the 
other  hand,  the  formation  of  fibrin  is  undoubtedly  not  only  more  easy 
but  also  more  abundant  in  the  mouth  than  upon  the  skin,  and  so  in 
many  aflfections,  instead  of  the  fluid  exudation,  a  fibrinous  exudation 
may  occur  from  the  first  in  the  mucous  membrane  of  the  mouth.  In 
general  these  local  manifestations  have  little  that  is  characteristic  and 
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iu  tlae  majority  of  cases  the  local  diagnosis  is  made  onlj'  by  means  of 
that  of  the  skin  eruptions. 

Eoseuberg  "  .describes  a  vesicular  eruption  upon  the  lips,  the 
tongue,  the  hard  and  soft  palate,  and  the  pharynx,  at  the  same  time 
with  which  there  apjjeared  a  quite  typical  erythema  bullosum,  but 
localized  on  the  penis.  The  disease  disappeared  under  simple  treat- 
ment with  indifferent  washes  in  a  short  time,  but  relapses  soon 
occurred  and  the  whole  process  extended  over  a  long  period.  The 
vesicles  of  the  mouth  were  exti'emely  pale.  For  the  most  jjart  only 
their  coverings  were  seen  lying  loose  and  generallj^  in  shreds,  and,  in 
the  place  of  the  vesicles,  easily  bleeding  sharply  outlined  erosions, 
which  were  soon  covered  with  a  greasy  yellowish  coating,  in  places 
like  a  croupous  membrane.  Only  at  a  few  places  could  the  vesicles 
be  seen  lying  in  a  swollen  and  cyanotically  reddened  mucosa. 

Dr.  Schneidler,  of  Breslau,  has  kindly  communicated  to  us  in  per- 
son obsei-vations  of  two  cases  in  which  a  well-marked  swelling  of  the 
mucous  membrane  of  the  mouth,  with  the  formation  of  ulcerated 
spots  covered  with  thick,  tough  masses  of  fibrin,  preceded  by  some 
days  the  eruption  of  a  typical  extensive  herpes  iris.  In  these  two  pa- 
tients the  suffering  w^as  due  almost  solely  to  the  disease  of  the  mucous 
membrane.  A  very  deeply  extending  cedematous  swelling  of  the  lips 
and  of  the  tongue  impeded  the  ingestion  of  food,  speech,  and  even 
respiration,  and  caused  extremely  violent  pains.  High  fever  and  a 
considerable  disturbance  of  the  general  health  accompanied  the 
disease.  Under  rather  negative  treatment  the  disease,  which,  by  the 
way,  had  also  attacked  the  openings  of  the  nostrils  and  the  conjunc- 
tiva, disappeared  in  about  fourteen  days.  In  one  case  a  relapse  oc- 
curred in  about  six  months — still  later,  a  second,  the  mouth  only 
being  affected.  Similar  cases  have  been  reported  by  Kobner  and 
Neumann.  Both  skin  diseases,  erythema  bullosum  and  herpes  iris, 
are  placed  by  the  dermatologists  in  the  class  of  erythema  exsudativum 
rnvlfiforme. 

Pemphigus  also  frequently  attacks  the  mucous  membrane  of  the 
mouth.  Here  also  the  formation  of  vesicles  is  rarely,  or  not  at  all, 
observed.  At  once,  or  after  the  very  brief  existence  of  a  vesicle  filled 
with  serous  or  yellow  purulent  fluid,  thick,  tough,  fibi'inous  patches 
are  formed  which  simulate  pseudo-membranes.  The  considerable 
swelling  of  the  structures  within  the  oral  cavity  which  accompanies 
this  disease  leads  here  also  to  serious  disturbance  of  the  general 
health,  but  the  much  graver  disease  of  the  skin  is  a  more  important 
part  of  the  morbid  jjrocess  than  in  the  affections  above  mentioned. 

Lichen  ruber  planus,  according  the  Herscheimer's  estimate,  is 
combined  in  about  haK  the  cases  with  disease  of  the  mucous  mem- 


74 


MUCULICZ  AND  KUMMEL— DISEASES  OF  THE  MOUTH. 


braue  of  the  mouth.  Neuberger  "  found  in  one  case  eroded  plaques 
about  3  cm.  long,  which  at  the  edges  were  covered  with  shreds  of 
whitish  epithelium.  They  were  situated  symmetrically  on  both 
sides,  near  the  fold  between  the  mucous  membrane  of  the  cheek  and 
that  of  the  upper  jaw.  Chotzen  "  observed  in  another  case  numerous 
clear  white,  transparent,  sago-like  nodules  of  the  size  of  the  head  of  a 
darning  needle,  crowded  together  in  a  space  as  large  as  a  shilHng 
upon  the  highly  reddened  soft  palate.  To  these  cases  many  others 
might  be  added,  but  in  view  of  the  difference  of  opinion  which  pre- 
vailed among  the  dermatologists  as  to  the  diagnosis  of  some  of  them, 
the  precise  nature  of  many  of  such  eruptions  must  remain  somewhat 
in  doubt.  In  any  case  the  disease  of  the  skin  will  make  the  diagnosis 
easier.  Clinically  these  diseases  of  the  mouth  seem  to  be  of  little 
importance.    The  treatment  is  that  of  the  disease  of  the  skin. 

From  a  diagnostic  standpoint  the  knowledge  of  these  conditions 
is  not  without  importance.  If  the  disease  of  the  skin  is  not  observed 
with  sufficient  care  they  may  be  confounded  with  syphilis,  tubercu- 
losis, or  even  diphtheria. 

Leukoplakia. 

The  name  leukoplakia  buccalis  was  introduced  by  Schwimmer  for 
an  affection  of  the  mouth  which  arises  from  localized  thickenings  of 
the  epithelium  of  the  mucous  membrane,  due  to  accumulations  of 
desquamated  superficial  cornified  epithelial  layers.  This  is  the  most 
essential  iiart  of  the  pathological  anatomy.  It  only  remains  to  add 
that  this  accumulation  of  cornified  epithelium  is  accompanied  by  a 
more  or  less  abundant  infiltration  of  the  superficial  layers  of  the 
mucosa  by  round  cells,  and  that  frequently  besides  these  foci  of  epi- 
thelial thickening  there  are  other  spots  from  which  the  thickened 
laj'ers  have  become  detached,  so  that  narrow  surfaces  or  shallow 
cracks  are  present  over  which  the  epithelium  is  absent,  either  en- 
tirely, or  down  to  the  lowest  stratum  of  its  cells. 

The  affection  has  received  other  names  (tjdosis,  keratosis  linguje, 
psoriasis  buccalis,  ichthyosis  buccalis,  etc.),  and  formerly  it  was 
often  grouped  with  desquamative  processes,  such  as  occur  in  the  epi- 
thelium of  the  mouth  in  the  earlj-  period  of  constitutional  syphilis. 
But  in  the  course  of  time  the  name  has  come  to  be  reserved  for  the 
exceedingly  chronic  conditions  the  anatomical  characters  of  which 
have  been  described  above. 

Many  have  wished  to  refer  the  disease  in  all  cases  to  constitutional 
syphilis,  and  it  is  not  to  be  denied  that  a  great  number  of  the  patients 
have  previously  (generally  many  years  before)  acquired  syphilis* 
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But  there  are  many  patients  iu  whose  case  a  preceding  syphilitic 
infection  is  neither  demonstrable  nor  even  probable.  Antisyphilitic 
remedies  exert  no  influence  over  leukoplakia,  as  is  admitted  by  all 
observers.  If  it  is  to  be  regarded  as  a  product  of  syphilis,  it  must 
be  reckoned  with  those  non-specific  processes  which  associate  them- 
selves with  that  disease,  such  as  tabes  dorsalis,  etc.  A  much  more 
important  role  in  the  causation  of  the  malady  seems  to  be  played  by 
excessive  smoking,  especially  if  continued  for  many  years.  It  is  sig- 
nificant in  this  regard  that  the  number  of  women  who  are  affected 
with  leukoplakia  is  extraordinarily  small — a  fact  which  has  been 


Fi&.  8.— Leukoplakia  of  the  Lower  Lip.  (After  Seifert  and  Kahns,  "Atlas  der  Histopathologie  der 
Nase,''  etc.,  Wiesbaden,  1885.  Plate  XXX.,  Fig.  5.) 

Fig.  8  represents  a  section  through  a  lesion  of  the  lower  lip  in  a  case  of  leukoplakia.  The 
BUXJerflcial  corneous  ceUs  of  the  epithelium,  heaped  up  into  a  thick  layer,  are  shown  at  a.  Tlie 
deeper  epithelial  lajrers  also  show  a  greater  development  beneath  this  callous  portion.  In  the 
subepithelial  tissue  is  a  rather  considerable  round-cell  infiltration. 

emphasized  by  all  obseiwers.  And  jet  men  who  have  never  smoked 
are  affected  with  j;soriasis  buccalis,  and  it  is  asserted  that  leukoplakia 
hardly  ever  occurs  in  women  in  countries  where  they  smoke  as  freely 
as  the  men.  It  certainly  seems  as  if  the  disease  had  not  always  the 
same  etiology.  The  complexus  of  symptoms  and  their  clinical  sig- 
nificance are,  however,  so  constant  that  the  disease  must  be  discussed 
as  a  jjathological  entity. 

In  the  majonty  of  patients  the  annoyance  which  the}'  suffer  from 
the  changes  in  the  mucous  membrane  of  the  mouth  is  really  not  great. 
Not  rarely  the  affection  is  discovered  accidentally.  Onlj^  in  the 
case  of  the  formation  of  extensive  rhagades  do  serious  pains  during 
mastification,  impediment  in  speech,  and  other  disturbances  result. 
The  jiatients  generally  have  only  a  certain  numb  feeling,  a  sensation 
as  if  there  was  something  wrong  in  the  mouth.    When  the  foci  of  the 
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disease  are  situated  on  tlie  mucoi;s  membrane  of  the  cheek  or  lips, 
the  patients  are  wont  to  touch  them  constantly  with  the  tongue,  espe- 
cially after  the  movements  of  chewing  and  swallowing.  Or  when  the 
foci  are  upon  the  tougue,  they  draw  the  latter  aloug  the  teeth  as  if 
they  wish  to  convince  themselves  that  the  epithelial  accumulations 
are  still  present.  Occasionally  they  succeed  in  this  way  in  tearing 
them  off,  and  then  a  crack  remains  as  mentioned  above.  Thus  the 
patients  are  constantly  reminded  of  their  disease.  Those  who  have 
had,  or  believe  they  have  had  syphilis,  regard  their  malady  as  a 
manifestation  of  that  disease.  Others  think  that  a  carcinoma  is  de- 
veloping. So  the  majority  of  patients  are  inclined  to  hypochon- 
driacal ideas,  which  cause  their  disease  to  appear  much  more  severe 
and  ill-omened  than  it  is  in  reality. 

The  only  real  cause  for  anxiety  connected  with  the  disease  is  that 
carcinoma  may  develop  from  it.  This  opinion  is  in  fact  held  by  the 
majority  of  observers  who  have  studied  leukoplakia;  many  j)atients 
with  cancer  of  the  tongue  have  years  before  suffered  M'ith  leuko- 
plakia, the  presence  of  which  may  still  be  ascertained  upon  the  other, 
not  carcinomatous  jjarts  of  the  tongue,  or  its  previous  existence  may 
merely  be  inferred  from  the  historj^  of  the  i^atient.  (Compare  among 
others  Nedopil and  the  history  of  the  patient  from  whom  Fig.  1, 
Plate  XXXI.  of  my  Atlas  was  taken.)  But,  after  all,  it  is  not  estab- 
lished that  every  case  of  leukoplakia  terminates  in  carcinoma.  For 
this  there  is  need  of  much  more  extensive  clinical  experience  with 
cases  in  which  at  first  only  leukoplakia  and,  subsequently,  carcinoma 
is  demonstrated.  The  fact,  however,  is  to  be  emphasized  that  mild 
forms  of  the  disease  are  seen  much  more  frequently  than  the  severer 
forms,  and  hence  it  may  perhaps  be  assumed  that  many  patients, 
their  sufferings  not  increasing,  become  reconciled,  as  it  were,  to  their 
condition,  or  that  the  disease  remains  stationary.  If  this  is  true, 
the  probability  that  in  every  case  the  leukoplakia  will  become  car- 
cinoma is  not  so  very  great. 

Nevertheless  his  danger  must  be  taken  into  account,  and  this  is 
important  from  a  therapeutic  standpoint,  for  the  disease  obstinately 
resists  treatment. 

Treatment.— 'With,  respect  to  the  medical  treatment,  caustics  should 
be  especially  mentioned.  It  is  recommended  to  rub  on  the  lesions 
nitrate  of  silver  pure  or  fifty-per-cent.  solution  (Kaposi),  or  lactic 
.  acid  (fifty  per  cent.),  or  chromic  acid. 

The  danger  of  injuring  the  teeth  by  strong  acids,  which  is  insisted 
upon  by  S.  Eoseuberg,  is  disputed  by  Joseph;  authors  are  not  yet 
agreed  on  this  point.  Salicylic  acid  has  been  used  by  a  few  rather 
for  the  purpose  of  swelling  and  dissolving  the  epithelium  than  as  a 
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caustic.  Eoseiiberg  iias  recomineudecT  balsam  of  Peru,  and  this  drug 
has  found  many  advocates.  It  should  be  painted  on  pure  and  kept 
in  the  mouth  from  three  to  five  minutes.  The  recommendation  of 
papayotin  and  the  alkaline  waters  in  this  disease  originated  with 
Sehwimmer.  But  they  remove  the  epithelial  layers  in  but  a  limited 
mimber  of  cases,  and  otherwise  do  not  infiueuce  the  jjrogress  of  the 
disease.  Often  enough  this  whole  armamentarium  fails  us  utterly. 
These  are  the  cases  in  which  the  patients,  plagued  often  by  jjains  and 
by  the  perpetual  sensation  of  peculiar  discomfort,  hnt  more  frequently' 
without  any  serioiis  sufferings,  fall  into  despair,  believe  that  they  will 
never  recover,  and  become  an  easj  prey  to  hyi^ochondria  or  neuras- 
thenia. Under  such  circumstances  it  is  certainly  justifiable  to  ad- 
vance with  "  fire  and  sword"  against  the  disease,  to  thoroughly  re- 
move the  callosities  with  the  sharp  spoon,  etc.,  under  chloroform  or 
cocaine  antesthesia,  and  then  to  destroy  the  superficial  layers  of  the 
mucous  membrane  with  the  thermocautery.  Then  a  thin  scar-like 
covering  of  the  tongue  takes  the  place  of  the  thickenings,  the  annoy- 
ances from  the  affection  are  pretty  completely  removed,  and  also, 
probably  as  certainly,  the  danger  is  averted  of  the  development  of  a 
carcinoma  from  the  leukoplakia.  But  with  this  the  symptoms  of 
neurasthenia,  the  disposition  to  hypochondria  do  not  always  disap- 
pear. It  may  be  as  difficult  to  remove  these  after  such  an  operation 
as  without  it — a  fact  which  should  be  borne  in  mind  when  prognosti- 
cating the  results  of  operative  interference. 

Neuroses. 

Xervous  disturbances  in  the  region  of  the  mouth  are,  on  the  whole, 
rare.  They  may  occur  in  the  motor  nerves,  in  the  nerves  of  general 
and  special  sensibility,  and  in  the  secretory  and  vasomotor  nerves. 

Motor  disturbances  are  occasionally  observed  in  peripheral  in- 
juries and  disease  of  the  hypoglossus  and  facialis.  On  accotint  of 
the  sheltered  situation  of  the  former,  injuries  of  it  are  very  rare.  It 
i.s  also  seldom  implicated  in  diseases  of  neighboring  organs,  tumors 
and  the  like.  If  its  function  is  destroyed,  paralysis  of  the  corre- 
sjjonding  half  of  the  tongue  is  the  result ;  when  the  tongue  is  protruded 
it  deviates  from  the  middle  line  towards  the  injured  side. 

The  facialis  is  often  exposed  to  injury  in  its  course  through  the 
I^etrous  bone  as  well  as  in  the  face ;  in  the  former  situation  from  in- 
flammatory affections  which  originate  from  otitic  processes,  in  the 
latter  chiefly  from  traumatisms  or  from  involvement  in  malignant 
tumors. 

The  symptoms  of  paralysis  of  the  facial  are  so  well  known  that  a 
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detailed  description  of  them  is  hardly  in  place  here.  The  question 
of  the  participation  of  the  facial  nerve  in  the  innervation  of  the  soft 
palate  is  still  in  dispute. 

Both  nerve  trunks  may  also  be  injured  within  the  skull  by  tumors 
and  the  like.  The  process  is  then  complicated  generally  by  the  in- 
volvement of  other  cranial  nerves. 

In  the  region  of  the  medidla  oblongata,  disease  of  the  roots  of 
these  nerves  occurs  especially  in  progressive  bulbar  paralysis,  degen- 
eration of  the  nuclei  of  the  bulbar  nerves.  Its  existence  is  first  proved 
by  motor  disturbances  of  the  tongue  which  cause  corresponding  dis- 
turbances of  speech,  later  by  atrophy  of  the  tongue.  Still  later  the 
well-known  disturbances  of  the  movements  of  the  lips  and  of  SM-al- 
lowing  develop.  The  disease  always  terminates  fatally  after  a  dura- 
tion of  years.  Similar  paralyses  have  also  been  observed  in  tabes 
(F.  Eaymond).  All  the  above-mentioned  diseases  of  the  nerves  lead 
to  rapid  atrophy'  of  the  muscles  concerned,  with  the  development  of 
the  reaction  of  degeneration. 

Central  paralysis  of  the  hyi^oglossus  is  very  rare,  but,  on  the 
other  hand,  it  is  very  common  in  the  facial  in  various  diseases  of  the 
brain.  It  is  distinguished  from  the  forms  of  paralysis  alreadj-  men- 
tioned, above  all  by  the  absence  of  the  reaction  of  degeneration,  and, 
fi-om  paralysis  of  the  facial,  by  peculiarities  in  the  involvement  of  the 
different  groups  of  muscles,  for  which  neurological  text-books  should 
be  consulted. 

Disturbances  of  motility  may  also  arise  from  jjrimary  disease  of 
the  affected  muscles,  as  in  hemiatrophia  facialis  in  the  Landouzy- 
Dejerine  type  of  progressive  muscular  atrophy. 

Spasm,  especially  of  the  muscles  of  the  tongue,  occurs  in  epilepsy, 
more  rarely  in  connection  with  all  kinds  of  psychical  excitement.  An 
"  occupation  cramp"  has  been  observed  by  Striimpell  in  a  clarinet- 
player. 

Disturbances  in  the  sphere  of  the  vasomotor  or  trophic  nerves  are 
met  with  particularly  in  tabes  dorsalis  and  syringomyelia,  and  are  es- 
pecially described  by  French  authors."  Falling  out  of  the  teeth 
(sometimes  together  with  the  nails,  M.  Hoffman)  and  the  formation 
of  ulcers  which  Fournier  designates  as  "mal  perforant  buccal,"  are 
to  be  ascribed  to  this  affection.  They  occur  even  in  the  first  period 
of  tabes. 

Anomalies  of  secretion  affect  especially  the  salivary  glands.  The 
increased  flow  of  saliva  in  stomatitis  does  not  belong  here.  Keflex 
salivation  is  met  with,  especially  in  the  hysterical  and  neurasthenic, 
in  connection  with  the  most  various,  generally  painful  diseases. 
Diminution  of  the  secretion  of  saliva  is  observed  with  especial  fre- 
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queiicy  iu  acute  febrile  diseases,  occasioually  also  iu  the  hysterical 
and  after  paralysis  of  the  sympathetic. 

Disturbauces  of  the  sensibility  are  as  a  rule  connected  with  similar 
disturbances  in  other  branches  of  the  trigeminus.  Antesthesia  affects 
generally  one-half  of  the  tongue.  Diseases  of  the  ear  may  cause  it 
through  injury  of  the  plexus  tynipanicus,  also  hysteria  and  cerebral 
and  bulbar  disease. 

Hypemesthesia  and  par^esthesia  are  occasionallj'  observed,  espe- 
cially under  the  form  of  glossodj'nia  or  of  neuralgia  of  the  tongue. 

Disturbances  of  the  sense  of  taste  arise  most  frequenth'  from 
lesions  of  the  chorda  tympani  in  diseases  of  the  ear.  They  are  then 
confined  to  the  anterior  i^ortion  of  the  tongue.  Affections  of  the' 
glosso-pharyngeus  disturb  the  sense  of  taste  especially  upon  the  pos- 
terior part  of  the  tongue.  The  disturbances  manifest  themselves 
mostly  as  anaesthesia  of  the  taste  (ageusia),  more  rarely  as  para- 
geusia.   The  latter  may  often  present  itself  in  the  strangest  forms. 

To  the  neuroses  of  the  tongue  in  the  narrower  sense  of  the  word 
belong  neuralgia  of  the  tongue  and  glossodynia,  which  latter  should  be 
distinguished  from  neuralgia.  By  the  term  neuralgia  of  the  tongue  we 
designate  solely  neuralgia  of  the  lingiial  nerve.  It  is  consequently 
a  typical  trigeminus  neuralgia  localized  in  the  lingual  nerve,  which 
presents  all  the  characteristics  of  that  disease.  Typical  attacks  of 
pain,  which  alternate  with  entirely  jjainless  intervals,  constitute  the 
essential  features  of  the  disease.  The  attacks  either  occur  sponta- 
neously or  depend  upon  external  stimuli  such  as  talking,  eating,  and 
psychical  emotions.  In  the  free  intervals  the  tongue  is  as  a  rule  quite 
painless  or  there  may  persist  a  slight  darting  pain  which  is  indepen- 
dent of  the  psychical  state  of  the  patient.  Touching  the  tongue  is 
painless,  unless  it  chances  to  excite  an  attack  of  neuralgic  pain. 

Netiralgia  of  the  lingual  nerve  is  verj'  rarely  confined  to  this  nerve 
alone;  as  a  rule  the  affection  is  associated  with  a  previously  existing 
neuralgia  of  the  nervus  maudibularis.  If  neuralgic  pains  are  re- 
stricted to  the  region  of  the  lingualis  that  fact  must  always  excite  a 
suspicion  of  the  presence  of  some  organic  disease  in  the .  tongue  or  in 
the  floor  of  the  mouth  in  the  vicinity  of  the  nerve.  The  neuralgic 
pains  in  carcinoma  of  the  tongue  are  well  known. 

The  treatment  of  neuralgia  of  the  tongue  is  that  of  trigemiuus- 
neuralgia.  The  use  of  the  constant  current  is  the  only  local  treatment 
which  could  be  indicated.  In  desperate  cases,  when  the  usual  internal 
remedies  have  failed,  nothing  remains  but  a  resection  of  the  lingual 
nerve. 

GJfmorJyrdo,  i.s  a  genuine  neurosis,  i.e.,  it  is  not  a  local  affection, 
l)ut  there  are  connected  with  it  more  or  less  pronounced  disturbances 
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ill  the  psychical  state  of  the  patient.  As  iu  neuralgia,  no  objective 
changes  are  to  be  found,  as  a  rule,  in  the  tongue,  but  the  pains  occur 
iu  au  essentially  different  way  iu  glossodynia.  Whereas  iu  the 
former  the  generally  violent  pains  come  in  typical  i^aroxysms,  in  the 
latter  there  are  rather  undefined  ijaiufid  sensations  which  annoy  the 
patient  for  hours,  even  during  the  whole  day.  Often  the  sensation 
is  uot  described  as  being  actual  pain,  but  as  an  imcomfortable  annoy- 
ing feeliug  in  the  whole  or  iu  certain  parts  of  the  tongue.  The  pa- 
tient generally  comes  to  the  physician  with  the  statement  that  in  tliis 
or  that  part  of  the  tongue  he  has  a  pain  or  it  may  be  only  an  uncom- 
fortable sensation,  that  the  tongue  does  not  rest  quietly  in  the  mouth 
but  rubs  against  the  teeth  and  that  this  rubbing  is  painful.  For  that 
reason  speaking  is  rendered  difficult.  If  we  converse  at  length  with 
the  patient,  we  soon  find  that  the  fear  of  cancer  or  of  some  other 
daugerous  disease  is  concealed  beneath  these  comijlaints.  The 
patients  examine  their  tongues  a  dozen  times  a  day  and  find  on  them 
all  sorts  of  abnormalities.  One  patient  was  not  to  be  convinced  that 
the  two  veins  which  run  along  each  side  of  the  frenum  linguie  were 
normal  structures.  He  wished  to  have  them  cut  out  as  being  sus- 
picious. And  such  patients  are  iu  other  respects  perfectly  rational 
men  who  are  pursuing  their  ordinary  occupations.  The}'  merely 
suffer  from  a  fixed  idea  that  they  have  a  serious  disease  of  the  tongue. 
It  is  characteristic  of  such  cases  iu  contrast  with  neuralgia  that  the 
sleep  is  undisturbed,  that  the  nutrition  does  not  suffer — they  forget 
their  malady,  as  a  rule,  while  eating — and  that  it  is  easy  during  an 
interesting  conversation  to  withdraw  their  attention  com^jletely  from 
the  tongue.  As  has  already  been  mentioned,  there  are  no  anatomi- 
cal changes,  as  a  rule,  in  glossod^'uia.  A  few  times  I  have  observed 
these  symptoms  in  persons  who  suffered  from  leukoplakia  (as  is  weU 
known  leukoplakia  iu  itself  causes  no  i)ain,  it  not  rarely  being  dis- 
covered by  accident  in  a  man  who  has  no  knowledge  of  his  condition). 

The  treatment  of  glossodynia  must  have  regard  first  of  all  to  the 
psychical  condition.  In  most  cases  the' reassuring  statement  that  no 
serious  disease  is  present  has  in  itself  a  favorable  effect,  and  under 
some  circumstances  may  cause  all  the  symptoms  to  disappear.  Of 
course  if  necessary  we  may  institute  general  treatment  such  as  is  in 
use  for  neurasthenia  and  other  neuroses  (hydriatric  treatment,  change 
of  climate,  etc.).  On  the  other  hand,  I  must  expressly  warn  against 
the  employment  of  local  remedies..  If  we  i)rescribe  them  the  patient 
will  be  the  more  disquieted,  for  he  will  be  more  convinced  than  ever 
of  the  gravity  of  his  disease.  The  analgetics  also,  both  local  and 
general,  have  no  favorable  effect.  jMore  than  a  year  ago  a  lady  con- 
sulted me  who  had  already  sought  advice  from  fifteen  physicians,  in 
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part  "uoted  specialists."  Each  ijhysiciau  had  advised  a  different 
local  application.  I  gave  her  the  advice  to  consult  henceforth  no 
physician  and  not  to  trouble  herself  about  the  affection.  The  lady 
was  gi-eatly  obliged  to  me,  for  she  in  fact  got  rid  not  only  of  the 
doctoi-s  but  also  of  her  disease. 
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DISEASES  OF  THE  OESOPHAGUS. 


GENERAL  CONSIDERATIONS. 

The  cesophagus  forms  a  cylindrical  tube,  beginning  at  the  lower 
end  of  the  pharynx  between  the  cricoid  cartilage  and  the  sixth  cer^d- 
cal  vertebra  and  ending  in  the  stomach  in  the  vicinity  of  the  tenth  dor- 
sal vertebra.  It  is  about  ten  inches  long  and  from  three-fourths  to 
one  and  a  fourth  inches  wide,  the  narrowest  portions  being  at  the  ori- 
gin, near  the  middle,  where  it  is  crossed  by  the  left  primary  bronchus, 
and  at  the  point  where  it  passes  through  the  diaphragm.  Through- 
out its  course  from  the  pharynx  to  the  stomach  it  lies  in  intimate 
relation  with  the  trachea  and  left  bronchus,  the  thyroid  gland  and 
peribronchial  lymph  glands,  the  recurrent  laryngeal  and  pneumo- 
gastric  nerves,  the  pericardium  and  pleurae,  the  azygos  vein,  the 
thoracic  duct,  and  the  aorta  across  which  it  runs  from  right  to  left 
as  an  elongated  spiral.  Von  Gubaroff  has  shown  that  the  oesopha- 
gus enters  the  stomach  at  an  angle ;  thus  a  valve-like  fold  is  formed 
which  serves  to  prevent  the  contents  of  the  stomach  from  re-entering 
the  cesophagus.  The  muscular  fibres  of  the  diaphragm  close  the 
oesophageal  opening  during  insi)iration  only. 

The  lining  membrane  somewhat  resembles  the  skin  in  appearance 
and  structui-e  and  when  not  distended  forms  a  series  of  longitudinal 
folds.  It  contains  a  layer  of  short  papillae  covered  with  stratified  • 
I)avement  epithelium,  although  in  foetal  life  a  columnar  ciliated 
epithelium  has  been  observed.  Eacemose  glands,  muciparous  ac- 
cording to  Heidenhain,  lie  in  the  submucous  tissue  and  are  most 
abundant  at  the  lower  end  of  the  oesophagus,  and  lymphadenoid 
nodules  surround  the  acini  and  the  ducts  of  these  glands.  The  veins 
at  the  lower  end  of  the  oesophagus  communicate  below  with  the  coro- 
nary veins  of  the  stomach,  which  are  radicles  of  the  portal  vein,  and 
above  with  the  azygos  and  inferior  thyroid  veins  which  emj^ty  into 
the  superior  vena  cava. 

The  pharynx  and  oesophagus  are  developed  by  a  differentiation 
of  the  blind  end  of  the  fore  gut,  the  xn-imitive  alimentary  canal.  At 
the  point  of  division  a  diverticulum  projects,  from  which  the  hangs 
are  formed,  the  ujjper  part  becoming  the  larynx  and  trachea. 
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There  is  no  reason  to  suppose  that  the  cesoi^hagus  serves  any 
other  purpose  than  to  favor  the  passage  of  food  from  the  mouth  to 
the  stomach,  since, its  surface  is  so  well  protected  by  pavement  epi- 
thelium and  its  glands  are  so  few.  The  more  abundant  presence  of 
the  latter  in  the  lower  part  of  the  ossophagus  suggests  that  they  may 
fulfil  a  certain  function  in  the  early  stage  of  digestion,  perhaps  sup- 
plementing that  of  the  saliva.  According  to  Heidenhaiu  the  salivary 
glands  have  a  double  set  of  secreting  nerves,  the  cerebral  and  the 
sympathetic.  Irritation  of  the  former  increases  the  flow  of  a  watery 
secretion,  that  of  the  latter  causes  the  secretion  to  become  scanty  and 
of  increased  density.  It  is  possible  that  the  oesophageal  glands  may 
be  under  a  like  control. 

The  post-mortem  changes  which  take  place  in  the  oesophagus  are 
to  be  remembered,  since,  like  the  analogous  changes  in  the  stomach, 
they  have  given  rise  to  erroneous  theories  of  disease.  After  death 
the  contents  of  the  stomach,  if  abundant,  readily  flow  a  short  dis- 
tance into  the  oesophagus  in  the  usual  dorsal  position  of  the  body. 
If  their  chemical  composition  is  such  that,  with  the  addition  of 
warmth,  fermentation  is  favored  the  oesophageal  tissues  are  corroded. 
The  epidermis  is  macerated  and  detached  in  flocculent  curds  along  the 
folds  of  the  lining  membrane  if  the  quantity  of  fluid  be  insufficient  to 
distend  the  oesophagus.  In  case  of  an  abundance  of  fluid  the  epider- 
mis may  become  uniformly  detached  and  in  considerable  part  de- 
stroyed. The  corrosive  qualities  of  the  fluid  may  soften  and  liquefy 
the  oesophageal  wall,  which  then  forms  a  soft,  gray,  gelatinous  mass 
or  a  dirty  brown  material  according  to  the  small  or  large  quantity 
of  blood  present  in  the  vessels.  The  wall  of  the  gullet  may  even  be 
perforated,  leaving  an  opening  with  shreddy  borders  through  which 
the  contents  of  the  stomach  may  find  their  way  into  one  or  the  other 
pleural  cavity,  usually  the  left. 

The  symptoms  esijecially  suggestive  of  oesophageal  disease  are 
difficulty  in  swallowing,  local  pain,  regurgitation  of  food,  and  water 
brash.  The  dysphagia  varies  in.  character  according  to  the  nature  of 
the  disease,  and  its  location  is  usually  greater  in  the  case  of  solids 
than  of  liquids.  The  act  of  swallowing,  painless  at  first,  eventually 
gives  rise  to  marked  occasional  or  persistent  distress  until  the  pas- 
sage into  the  stomach  of  the  material  swallowed  or  its  regurgitation, 
either  of  which  effects  often  is  produced  only  by  an  exhausting 
muscular  effort.  The  pain  is  slight  or  severe,  and  may  be  sharply 
localized  or  generally  distributed.  The  regurgitation  of  material 
swallowed  may  be  the  result  of  dysphagia  or  of  pain,  and  what  is 
regurgitated  may  be  immediately  and  violently  ejected  or  may  not 
appear  until  some  time  after  being  swallowed. 
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Physical  Examination. 

Inspection  gives  but  little  evidence  of  disease  of  the  oesophagus, 
but  may  show  a  more  or  less  definite  swelling  of  the  left  side  of  the 
neck  when  there  is  a  diverticulum  or  a  tumor  of  the  cervical  portion 
of  the  oesophagus. 

Palpation  affords  confirmatory  evidence  of  the  same  condition  and 
may  be  aided  by  external  pressure  upon  a  sound  introduced  into  the 
o?sophagus. 

On  auscultation  a  gurgling  murmur,  according  to  Meltzer,  takes 
place  six  seconds  after  liquid  or  solid  is  swallowed  and  is  due  to  the 
propulsion  of  the  oesophageal  contents  into  the  stomach.  It  is  to  be 
heard  by  listening  at  the  left  of  the  spine  near  the  tenth  rib  or  at  the 
left  of  the  ensiform  cartilage.  Its  absence  is  evidence  of  obstruction 
at  the  lower  end  of  the  oesophagus.  This  murmur  is  not  to  be  con- 
founded with  one  which  may  be  heard  near  the  upper  part  of  the 
oesophagus  immediately  after  swallowing  and  which  originates  at  the 
lower  end  of  the  pharynx. 

Percussion  is  of  little  or  no  practical  value. 

Sounding. — For  the  purpose  of  determining  the  calibre  of  the 
oesophagus  and  especially  the  seat  of  strictures  or  dilatations,  the 
presence  of  sensitive  or  ulcerated  spots,  the  existence  of  foreign  bod- 
ies, for  the  treatment  of  stenosis  and  for  plugging,  flexible  sounds, 
either  hollow  or  solid,  are  employed.  The  most  convenient  hollow 
sounds  are  the  tubes  used  in  the  examination  and  treatment  of  dis- 
eases of  the  stomach.  They  are  to  be  had  of  various  sizes  and  should 
Ije  provided  with  a  solid  conical  end  and  lateral  openings.  There  are 
two  varieties  of  solid  sounds  or  bougies,  the  one  has  an  elongated  flex- 
ible neck  ending  in  a  blunt,  rounded  point  and  resembles  in  shape 
the  urethral  bougie ;  the  other  has  a  shaft  of  whalebone  to  the  end  of 
which  balls  of  ivory  or  hard-rubber  of  various  shapes  and  sizes  are 
screwed.  The  blunt-pointed  bougie  finds  its  own  way  and  is  less  cap- 
able of  doing  harm  in  unskilful  hands  than  the  bulb-pointed  sound, 
which,  although  more  capable  of  injury  when  used  by  the  inexperi- 
enced hand,  gives  more  accurate  information  of  the  obstacles  to  be 
encountered  as  well  as  more  assistance  in  overcoming  them.  The 
metliod  of  introducing  the  sound  is  the  same  as  is  employed  in  pass- 
ing the  stomach  tube.  The  patient  should  sit  upright,  the  head 
slightly  inclined  backwards,  the  garments  about  the  neck  and  Avaist 
being  loosened.  The  tube  is  to  be  held  pen  fashion  near  the  point, 
which  is  to  be  dipped  in  water  and  introduced  into  the  mouth  of  the 
patient  as  far  as  the  y)osterior  ])haryngeal  wall.  At  tliis  stage  retch- 
ing or  spasm  of  the  glottis  may  occur,  but  the  patient  is  to  be  reas- 
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sured,  told  to  take  a  long  breath  and  to  swallow.  If  the  retching 
continue  the  pharynx  may  be  sprayed  with  a  solution  of  cocaine. 
The  sound  or  tube  is  then  usually  gently  pushed  along  without  diffi- 
culty until  it  reaches  some  obstruction  or  enters  the  stomach.  In 
case  of  the  appreciation  of  a  lesion  the  distance  from  the  teeth  is  fixed 
and  is  easily  measured  on  withdrawal  of  the  tube.  If  the  patient's 
tongue  is  unruly  it  may  be  pressed  downwards  and  forwards  by  the 
forefinger  of  the  hand  not  carrying  the  tube,  before  the  latter  is  put 
into  the  mouth.  It  is  to  be  remembered  that  no  force  is  to  be  used 
through  fear  of  injury  to  the  wall  of  the  cesophagus,  and  that  anemic 
persons  or  those  with  a  feeble  or  diseased  heart  may  faint  during  the 
passage  of  the  sound,  and  that  neurotic  patients  may  be  seized  with 
spasms  or  cramps.  The  possibility  of  an  aortic  aneurysm  should  be 
eliminated  before  the  use  of  a  sound  lest  perforation  and  sudden 
death  result.  Varices  at  the  lower  end  of  the  oesophagus  may  occur 
in  fibrous  hepatitis  and  the  possibility  of  their  rapture  should  be 
remembered. 

CBJsophagoscopy. — The  direct  examination  of  the  interior  of  the 
deeper  portions  of  the  oesophagus  through  a  hollow  tube  was  first 
made  practical  by  Mikulicz  in  1881.  Since  then  the  improvements 
in  methods  of  illumination  and  the  discovery  of  cocaine  anaesthesia 
have  resulted  in  the  more  considerable  use  of  this  method  of  exami- 
nation. Eosenheim  in  particular  has  most  recently  described  in  de- 
tail the  instruments  to  be  used  and  the  various  steps  in  this  proce- 
dure, the  precautions  to  be  taken,  and  the  results  to  be  obtained.  He 
states  that  in  acute  inflammation  there  is  congestion,  swelling,  and 
laxity  of  the  wall,  while  in  chronic  inflammation  the  lining  membrane 
is  opaque-white,  contains  dilated  veins,  and  is  besmeared  with  a 
viscid  slime.  Dilatation  is  made  evident  by  the  easy  passage  of  the 
tube,  the  increased  mobility  of  its  end,  and  the  conspicuous  projec- 
tion of  folds.  Scars  present  characteristic  appearances.  Cancerous 
growths  may  be  present  even  in  the  absence  of  ulcers,  and  cancerous 
ulcers  are  to  be  recognized,  although  they  produce  little  or  no  ob- 
struction to  the  passage  of  the  sound,  which  may  cause  merely  a 
sense  of  pressure.  The  nature  of  the  growth  may  be  determined  by 
the  microscopic  examination  of  small  bits  removed  through  the  tube. 

Von  Hacker  has  shown  that  foreign  bodies  caught  at  the  lower  end 
of  the  oesophagus  and  irremovable  by  the  use  of  the  bougies  and  for- 
ceps as  ordinarily  employed  may  be  easily  withdrawn  without  harm 
by  instruments  passed  through  the  oesophageal  tube.  Rosenheim 
suggests  that  sounding  through  the  tube  may  be  of  avail  in  the  treat- 
ment of  strictures,  dilatations,  and  diverticula.  On  the  contrary, 
Ewald— who  agrees  that  the  inspection  of  the  oesophagus  through  the 
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tube  is  easy  and  may  prove  of  service  in  certain  cases — says  it  is  in 
general  unnecessary,  since  examination  by  means  of  the  sound  usually 
gives  all  the  evidence  needed. 

The  Kontgen  rays  have  been  successfully  employed  by  J.  William 
White  in  the  detection  and  location  of  a  foreign  body  in  the  oesopha- 
gus on  a  level  with  the  space  between  the  second  and  third  dorsal 
spines. 

Malformations. 

Various  malformations  of  the  oesophagus  occur,  most  of  which 
have  but  little  practical  interest,  although  the  possibility  that  certain 
diverticula  are  due  to  irregularity  of  development  is  recognized  by 
most  writers  upon  the  subject.  Zenker  and  von  Ziemssen  admit 
that  the  pulsion  diverticula  may  proceed  from  congenital  malforma- 
tions. Wyss  attributes  the  origin  of  cysts  lined  with  ciliated  epi- 
thelium near  the  oesophagus  to  the  early  detachment  of  foetal  struc- 
tures, while  Hennig  attributes  the  formation  of  a  cyst  lined  with 
cylindrical  epithelium  in  the  same  region  to  a  persistent  branchial 
cleft.  The  writer  has  suggested  that  the  rare  duplication  of  the  oeso- 
phagus, the  pulsion  diverticula,  and  the  para-oesophageal  cysts  may 
proceed  from  irregularities  in  the  development  of  Meckel's  diver- 
ticulum. 

The  malformation  of  most  frequent  occurrence  is  atresia  of  the 
oesophagus  due  to  the  failure  of  the  buccopharyngeal  involution  of 
the  surface  to  communicate  with  the  oesophageal  differentiation  of  the 
upi^er  end  of  the  primitive  intestine.  A  blind  pouch  thus  exists  con- 
tinued from  the  mouth  to  a  short  distance  below  the  glottis,  while  the 
lower  end  of  the  oesophagus  proceeds  from  the  posterior  wall  of  the 
trachea  usually  one-half  inch  above  the  bifurcation,  more  rarely  from 
the  primary  bronchus.  The  gap  between  these  portions  of  the  oesopha- 
gus is  filled  with  fibrous  tissue  or  by  a  cord  in  which  muscular  fibres 
have  been  found.  Other  degrees  of  this  deformity  are  indicated  by 
oesophagotracheal  fistulse.  If  death  from  inhalation  pneumonia 
does  not  earlier  take  place  the  infant  may  survive  a  week  before  death 
results  from  starvation.  The  existence  of  the  maKormation  is  indi- 
cated by  the  regurgitation  of  liquids  and  is  demonstrated  by  the  ina- 
bility to  pass  a  sound. 

Alterations  of  Calibre. 

That  condition  of  the  oesophagus  which  is  of  the  utmost  physio- 
logical importance  is  perviousness,  and  this  may  be  interfered  with 
by  a  variety  of  causes  which  jToduce  either  nan-owing  or  dilatation, 
and  frequently  both  narrowing  and  dilatation. 
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Obstruction. 

Obstruction  of  the  ossopliagus  (according  to  the  statement  of 
Zenker  and  von  Ziemssen)  is  due  to  congenital  stenosis,  stricture 
from  inflammation  or  tumor,  plugging  by  foreign  bodies  or  tumors, 
compression  from  without,  or  muscular  spasm. 

Congenital  stenosis  of  tlie  oesophagus  is  exceedingly  rare,  but  has 
been  found  both  at  the  upper  end  and  at  the  lower  portion.  Narrow- 
ing in  the  former  position  may  be  due  to  arrest  or  other  irregularity 
of  development  and  has  been  found  associated  with  a  fistula.  In 
most  of  the  cases  observed  there  were  no  evidences  either  of  an  in- 
flammatory process  or  of  an  existing  cause  of  the  lesion  found.  The 
congenital  nature  of  the  stenosis  is  to  be  inferred  from  the  existence 
of  dysphagia  throughout  the  prolonged  life  of  the  sufferers. 

Strictures  are  either  inflammatory  or  cancerous.  The  former 
variety  often  results  from  a  caustic  or  corrosive  fluid  accidentally  or 
intentionally  swallowed,  but  may  occur  in  the  cicatrization  of  an  ulcer, 
whether  this  is  caused  by  a  foreign  body,  by  the  evacuation  of  soft- 
ened glands,  or  by  syphilis,  or  is  formed  at  the  oesophageal  end  of 
the  stomach  by  the  digestive  fluids.  Cancer  produces  stricture  of 
the  oesophagus  as  well  by  infiltrating  the  wall  and  transforming  it 
into  a  rigid  tube  as  by  producing  a  contracting  fibrous  tissue.  Ac- 
cording to  Rosenheim  nearly  ninety  per  cent,  of  the  demonstrable 
stenoses  of  the  oesophagus  are  due  to  cancer. 

Obstruction  from  plugging  is  caused  by  the  innumerable  objects 
which  may  be  swallowed  in  jest  or  in  earnest,  by  accident  or  by  de- 
sign. In  the  thrush  of  weakly  infants  and  feeble  adults  the  fungus 
may  form  such  coherent  masses  attached  to  the  oesophageal  wall  as 
to  completely  close  the  tube.  Pedunculate  polypi  are  also  recognized 
as  a  rare  cause  of  obstriiction,  although  they  may  be  of  considerable 
size  and  produce  but  little  diflS.culty.  Tumors  with  a  broad  base, 
especially  cancer,  may  project  from  the  wall  and  produce  a  certain 
degree  of  stenosis. 

Compression  is  a  cause  of  obstruction ;  it  is  occasioned  by  pre- 
vertebral abscesses  and  tumors,  enlarged  lymph  glands  in  the  neck 
and  mediastinum,  tumors  of  the  thyroid  gland  and  mediastinum, 
and  by  anemysm.  It  is  also  possible  that  a  distended  diverticulum 
may  compress  the  gullet. 

Spastic  stenosis  is  caused  by  muscular  cramp,  aroused  in  various 
waj'S ;  without  e\ddeuce  of  an\'  organic  obstruction,  it  interferes  with 
swallowing  to  a  greater  or  less  degree  and  for  a  longer  or  shorter 
time. 
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The  eft'ect  of  obstructiou  is  difficulty  in  swallowing,  which  is 
greater  in  the  case  of  solids  than  of  fluids.  The  dysphagia  usually 
increases  in  severity  with  greater  or  less  rapidity,  although  its  pro- 
gress may  be  indefinitely  delayed  by  compensatory  hypertrophy  of 
the  muscular  wall  above  the  seat  of  chronic  obstructions.  The 
plugging  may  temporarily  change  in  degree  with  an  alteration  in 
the  position  of  the  obstacle  and  often  disappear  for  a  while. 
Swallowing  may  be  painful  as  well  as  difficult,  especially  when  for- 
eign bodies  are  a  cause  of  the  obstruction.  Frequently  a  sense  of  con- 
striction exists  and  is  referred  to  a  definite  point,  often  to  the  sternal 
region.  In  the  course  of  time  regurgitation  of  the  oesophageal  con- 
tents takes  jjlace,  appearing  at  various  intervals  after  eating,  and  in 
varying  quantit}'  according  to  the  seat  of  the  obstruction  and  the  de- 
gree of  secondary  dilatation.  Violent  efforts  at  expelling  solids  which 
cannot  be  forced  into  the  stomach  may  produce  asphyxia,  and  have 
caused  emphysema  and  rupture  of  the  oesophagus. 

The  progress  of  obstruction  of  the  oesophagus  depends  largely  upon 
the  cause.  Strictures  of  the  oesophagus,  when  extreme,  produce  the 
same  conditions  that  follow  malignant  disease,  although  the  stricture 
may  be  incomplete — namely,  increasing  loss  of  flesh  and  strength,  the 
l)atient  being  eventually  confined  to  the  bed,  and  dying  as  the  result 
of  progressive  wasting.  On  auscultation  of  the  oesophagus  the  gurgle 
indicative  of  the  passage  of  the  contents  into  the  stomach  is  either 
not  heard  or  is  delayed  far  beyond  the  normal  limit  of  six  seconds. 
The  use  of  the  sound  discloses  the  seat  and  indicates  the  degree  of 
the  stenosis,  and  ma}^  permit  its  nature  to  be  recognized,  provided 
the  narrowing  is  spasmodic  or  fungous  masses  or  bits  of  cancer  tissue 
are  withdi'awn. 

Diagnosis. 

The  symptoms  of  obstruction  are  so  characteristic  that  the  diagnosis 
relates  rather  to  the  cause  than  to  the  result.  The  onset  of  8ymj)toms 
in  early  infancy  without  an  obvious  exciting  cause  suffices  to  indi- 
cate the  rare  congenital  variety,  while  the  strictures  from  caustics, 
syphilis,  and  ulcer  of  the  stomach,  and  plugging  by  foreign  bodies 
are  suggested  by  the  history  of  the  case.  Compressing  tumors  are 
either  visible  and  tangible  or  their  presence  is  to  be  determined  by 
auscultation  and  percussion  when  they  lie  behind  the  sternum.  The 
a.ssooiated  fever,  local  pains,  and  acute  origin  call  attention  to  the  pre- 
vertebral abscess.  The  use  of  the  sound  eliminates  sijasmodic  steno- 
sis and  may  indicate  the  presence  of  cancer. 


92 


FITZ — DISEASES  OP  THE  (ESOPHAGUS. 


Prognosis. 

Tlie  x»'ognosis  largely  deijends  upon  the  cause.  The  malignant 
tumors  and  aortic  aneurysms  have  but  one  result.  Cicatricial  stric- 
tures are  grave  in  proportion  to  their  length  and  type.  Those  which 
permit  the  passage  of  the  sound  may  become  dilated  and  by  occa- 
sional mechanical  treatment  may  remain  patent.  Obstruction  from 
plugging  is  amenable  to  surgical  treatment,  and  the  many  successful 
removals  in  late  years  of  foreign  bodies  from  the  oesophagus  indicate 
a  lessening  of  the  immediate  and  remote  dangers  from  this  cause. 
Spastic  stenosis  not  due  to  organic  causes  is  usuallj'  recovered  from. 

Treatment. 

The  treatment  of  obstruction  consists  in  the  removal  of  foreign  bod- 
ies, and  in  the  dilatation  of  strictures.  The  former  should  take  place 
as  early  as  possible,  not  only  to  relieve  the  immediate  symptoms,  but 
to  prevent  the  occasional  lesions  and  severe  after-effects  of  idcer, 
gangrene,  or  perforation.  Dilatation  of  the  strictures  requires  a  gen- 
tle and  patient  hand  and  the  long-continued  use  of  suitable  sounds 
properly  graduated.  The  patient  should  appreciate  the  importance 
of  occasionally  testing  the  calibre  of  the  oesophagus,  that  return  of 
the  symptoms  may  be  prevented  by  a  renewal  of  the  treatment.  Ex- 
ceptionally strictures  in  the  upper  part  of  the  oesophagus  have  also 
been  successfully  treated  by  external  and  internal  oesophagotomy. 

Dilatation. 

Dilatation  of  the  oesophagus  is  either  diffuse  (ectasis)  or  circum- 
scribed (diverticulum).  Ectasis  is  either  primary  or  secondary;  the 
former  is  a  rare  condition  usually  found  in  adults  and  attributed  by 
Zenker  and  von  Ziemssen  to  an  enfeebled  muscular  contractility  from 
unknown  or  questionable  causes.  The  presence  of  a  globular  dilata- 
tion at  the  lower  end  of  the  oesophagus  in  a  seven  months'  child  has 
suggested  that  peculiarities  of  development  may  act  as  a  cause.  The 
dilated  oesophagus  is  usually  serpentine  and  fusiform.  In  Luschka's 
case  it  was  eighteen  inches  long  and  its  greatest  circumference  was 
nearly  twelve  inches.  The  wall  is  generally  thickened,  but  may  be 
abnormally  thin,  and  the  inner  surface  may  be  normal,  warty,  nodu- 
lar, or  ulcerated. 

Secondary  ectasis  of  the  oesophagus  is  the  result  of  chronic  ob- 
struction, especially  of  stricture,  but  takes  place  only  when  degenera- 
tion of  the  hypertrophied  muscle  occurs,  and,  therefore,  a  long  time 
may  elapse  before  there  is  any  considerable  dilatation.  When  this 
is  present  it  is  usually  diffused,  although  at  times  it  may  be  found 
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localized  but  a  short  distance  above  tlie  stricture  and  may  even  be 
lateral. 

As  symptoms  of  this  condition,  have  been  observed  difficulty  in 
swallowing,  a  sensation  as  of  the  arrest  of  food,  regurgitation,  vom- 
iting, and  a  persistent  offensive  breath.  These  symptoms  may  rap- 
idly arise  after  years  of  discomfort  and  may  extend  either  continu- 
ously or  with  intermission  over  a  i)rolonged  period. 

The  soimd  is  often  easily  passed,  but  is  likely  to  make  unduly  wide 
excui-sions,  and  gives  evidence  of  an  abnormal  length  of  the  oesopha- 
gus. At  other  times  the  passage  of  the  sound  is  attended  with  the 
greatest  difficulty.  Helder  found  that  the  retention  of  a  litre  of  water 
caused  a  sense  of  distention  of  the  chest,  pain  at  the  cardiac  ori- 
fice of  the  stomach,  and  marked  dulness  at  the  right  of  the  spine,  dis- 
appearing when  the  water  was  removed. 

Diverticulum, 

Definition. — A  circumscribed  lateral  dilatation  of  the  wall. 

Since  the  publication  in  1877  by  Zenker  and  von  Ziemssen  of  their 
classical  article  on  the  oesophagus  already  referred  to,  there  has  been 
but  little  added  to  our  knowledge  of  the  subject  of  diverticula  except 
from  the  therajjeutic  side,  the  surgeons  having  shown  in  several  in- 
stances the  possibility  of  their  removal  with  safety.  The  classifica- 
tion adopted  by  the  authors  above  mentioned  into  diverticula  from 
pulsion  and  diverticula  from  traction  still  holds. 

Pulsion  Diverticulum. 

Etiology. — There  are  two  theories  of  the  mode  of  origin  of  this 
variety,  the  one  attributing  it  to  congenital  i)eculiarities,  the  other  to 
acquired  causes.  The  ijossibility  that  the  diverticulum  may  repre- 
sent a  misplaced  vitelline  duct  has  already  been  referred  to,  and 
other  ■writers  have  considered  that  its  site  suggests  as  a  cause  an 
abnormal  development  of  the  branchial  clefts  producing  a  localized 
post-natal  weakness.  Opposed  to  the  latter  view  is  the  failure  to  find 
the  diverticulum  in  the  new-bom  or  in  children,  its  usual  discovery 
after  middle  life,  even  in  old  age,  and  its  customary  presence  only  in 
man.  On  the  other  hand,  the  theory  of  existence  at  birth  is  favored 
by  the  occasional  lack  of  all  symptoms,  when  the  lesion  is  found  after 
death,  and  by  the  probability  that  the  causes  frequently  regarded  as 
exciting  are  indicative  simjjly  of  the  existence  of  the  diverticulum. 

Zenker  and  von  Ziemssen  regard  the  diverticulum  as  a  hernia  of 
the  inner  lining  of  the  inncous  membrane  of  the  wsoijliagus  through 
the  relaxed  muscular  coat  in  consequence  of  a  local  weakness  »)f  the 


94 


FITZ— DISEASES  OF  THE  (ESOPHAGUS. 


wall  from  trauma,  ulcer,  or  scar,  and  the  continued  pressure  of  the 
oesophageal  contents  in  swallowing.  They  attribute  its  ordinary 
seat  to  the  fact  that  this  is  the  weakest  part  of  the  muscular  wall  of 
the  oesophagus  and  the  region  where  its  calibre  is  the  narrowest. 
Opposed  to  this  view  is  the  fact  that  in  diphtheritic  paralysis  of  the 
pharynx,  in  which  there  is  conspicuous  muscidar  weakness,  the  di- 
verticulum does  not  occur. 

Morbid  Anatomy. — The  pulsion  diverticulum  is  almost  invariably 
solitary  and  usually  arises  from  the  posterior  wall  of  the  oesophagus 
near  the  median  line  on  a  level  with  the  cricoid  cartilage,  lying  be- 
tween the  oesophagus  and  the  spine.  It  is  globular,  cylindidcal,  or 
pear-shaped,  and  may  be  of  the  size  of  a  pea  although  it  has  been 
found  upwards  of  five  inches  long.  The  opening  from  the  oesophagus 
is  narrow  or  wide,  and  the  long  axis  of  the  sac  often  becomes  continu- 
ous with  that  of  the  pharynx,  the  opening  into  the  oesophagus  repre- 
senting a  slit  at  the  upper  and  anterior  part  of  the  wall  of  the  diver- 
ticulum. Its  wall  resembles  in  appearance  that  of  the  oesophagus 
and  contains  a  papillary  and  fibrous  layer,  the  intervening  muscular 
tissue  being  present  at  the  mouth  of  the  pouch,  though  elsewhere  the 
fibres  are  sparse  if  present.  The  irritation  at  times, produced  by  the 
retention  of  food  in  the  diverticulum  causes  a  thickened  and  granular 
condition  of  the  surfaces,  but  no  idceration. 

Symptoms. — The  earliest  symptoms  of  this  aft'ection  of  the  oesopha- 
gus are  connected  with  swallowing.  The  food  first  swallowed  may 
produce  no  discomfort  or  it  may  cause  a  sensation  of  pressure  in  the 
oesophagus,  or  of  obstruction,  perhaps  referred  to  the  sternal  region, 
and  productive  of  a  spasm  of  coughing.  Food  which  is  subsequently 
taken  may  readily  enter  the  stomach.  A  liquid  diet  eventually  be- 
comes necessary  and  may  be  swallowed  and  regurgitated  several 
times  before  reaching  the  stomach  so  that  a  long  time  is  necessary  in 
eating.  This  regurgitation  of  food  becomes  a  constant  feature,  and 
what  is  first  eaten  is  usually  raised  perhaps  three  or  four  hours  after 
being  taken.  Huber  states  that  the  stones  from  cherries  have  been 
regurgitated  two  months  after  the  fruit  had  been  eaten.  Pressure 
upon  the  left  side  of  the  neck  has  frequently  aided  the  return  of  ac- 
cumulated food  even  when  there  was  no  palpable  enlargement.  In 
Huber's  patient  there  was  to  be  heard  for  eight  or  nine  years  over 
the  oesophagus  a  curious  gurgle  while  drinking,  as  from  a  bottle  filled 
with  water. 

There  is  rarely  a  visible  or  palpable  tumor.  On  auscultation 
of  the  oesophagus  the  murmur  due  to  the  entrance  of  its  contents  into 
the  stomacli  is  absent.  A  sound  may  be  introduced  into  the  divertic- 
ulum, the  bottom  of  which  has  been  found  eight  or  nine  inches  from 
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its  opening,  and,  as  in  Hiiber's  case,  foni-teen  and  a  half  inches  from 
the  mouth.  At  one  time  the  sound  may  enter  the  stomach,  at  an- 
other it  is  stopped  by  the  diverticulum.  In  the  latter  case  the  tip  is 
to  be  felt  freely  movable  in  the  roomy  space,  and  after  the  diverticu- 
lum has  been  occluded  by  the  sound  a  second,  and  even  a  third, 
instriiment  may  be  passed  into  the  stomach. 

The  symptoms  slowly  increase  in  severity,  and  in  the  course  of  a 
few  year's  the  patient  becomes  emaciated,  although  the  symptoms 
have  been  present  for  twenty  years  and  even  longer  with  no  serious 
distui-bance  to  health.  In  one-half  of  the  twenty-seven  cases  col- 
lected by  Zenker  and  von  Ziemssen  the  diverticulum  was  the  direct 
cause  of  death. 

Treatment. — In  many  cases  the  symptoms  have  been  so  little  dis- 
turbing that  no  especial  treatment  has  been  called  for.  Berkhaus  so 
far  relieved  a  patient,  by  devising  a  sound  which  was  easily  intro- 
duced into  the  oesophagus  and  through  which  the  man  was  fed  for 
four  months,  that  for  eleven  years  afterward  the  patient  was  stated  to 
be  in  good  health,  although  unable  to  drink  as  rapidly  as  other  per- 
sons. The  extirpation  of  the  diverticulum  has  been  successfully  done 
by  von  Bergmann,  Kocher  in  two  cases,  Butlin,  and  Mixter. 

Traction  Diverticulum. 

This  variety  is  of  no  infrequent  occurrence  as  a  funnel-shaped 
jwuch  from  one-half  to  three-fourths  of  an  inch  deep,  projecting  from 
the  front  or  side  of  the  oesophagus  near  the  tracheal  bifurcation. 
Sometimes  more  than  one  may  be  present.  The  usual  cause  is  to  be 
found  in  the  contraction  of  the  fibrous  tissue  surrounding  a  neighbor- 
ing adherent  and  inflamed  lymph  gland  which  has  softened  or  sup- 
purated and  from  which  the  contents  have  been  evacuated  into  the 
oesophagus.  The  wall  of  the  oesophagus  is  thus  drawn  towards  the 
trachea.  The  lymphadenitis  is  usually  the  result  of  a  tuberculous 
process  extended  from  the  lung,  although  it  may  be  due  to  a  broncho- 
pneumonia from  the  inhalation  of  dust,  while  pleurisy  or  caries  of  the 
ribs  or  sternum  may  also  act  as  a  cause. 

The  traction  diverticulum  produces  no  symptoms  unless  food  or 
foreign  bodies  are  caught  and  retained,  when  ulcei'ation  and  perfora- 
tion of  the  bronchi  are  apt  to  follow,  with  consequent  bronchoimeu- 
monia  and  pulmonary  gangrene.  Perforation  may  take  place  also 
into  the  mediastinum  and  produce  a  gangrenous  mediastinitis,  which 
i.s  usually  continued  to  the  pericardium  and  pleurje,  with  the  produc- 
tion of  a  septic  inflammation  of  these  structures. 
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Lesions  of  Continuity, 

The  wall  of  the  oesophagus  may  be  perforated  or  ruptured,  the 
former  being  of  relatively  frequent,  the  latter  of  rare  occurrence. 

Pebfoeation. 

Perforation  is  either  from  within  outwards  (primary)  or  from 
without  inwards  (secondary).  Primary  perforation  may  be  caused 
immediately  by  sharp  or  pointed  foreign  bodies  or  instruments,  or 
later  by  obstructing  substances  which  produce  necrosis  and  ulcera- 
tion of  the  wall.  Ulcers  are  a  frequent  source  of  perforation,  espe- 
cially ulcerating  cancers,  although  sloughing  ulcers  from  caustics  and 
possibly  corrosive  ulcers  from  regurgitated  gastric  fluids  may  also 
be  causes.  Of  more  importance  than  the  latter  are  the  ulcers  which 
sometimes  form  in  diverticula,  especially  in  the  bottom  of  traction 
diverticula.  Secondary  perforation  occurs  when  an  abscess  in  the 
vicinity  of  the  oesophagus  breaks  through  the  wall.  The  abscess 
may  be  of  acute  origin  as  a  reti'opharyngeal  abscess,  or  of  chronic  or 
tuberculous  nature  as  in  caries  of  the  vertebrae  and  in  tuberculosis  of 
the  peribronchial  glands.  In  rare  instances  a  pulmonary  cavity  may 
find  an  outlet  in  the  oesophagus,  and  aneurysm  of  the  aorta  or  of  its 
primary  branches  may  also  be  a  cause  of  perforation  of  the  gullet. 
A  single  opening  may  be  present  or  there  may  be  several  holes.  The 
characteristics  of  the  limiting  tissues  and  the  effects  of  the  perfora- 
tion are  largly  dependent  upon  the  cause.  If  the  tissues  are  indurated 
from  chronic  inflammation  or  cancerous  infiltration  the  resulting  dis- 
turbances may  be  sharply  localized.  If  the  perforation  take  place  in- 
to the  relatively  unaltered  mediastinal  tissue,  gangrene  results  and  an 
ichorous  inflammation  rapidly  extends  to  the  pleura  and  pericardium, 
perhaps  followed  by  perforation  into  these  cavities  or  into  the  lungs. 
According  to  Zenker  and  von  Ziemssen,  of  88  cases  of  perforation  of 
the  oesophagus  communication  was  established  with  the  bronchi  in 
26,  the  lungs  in  23,  tbe  trachea  in  21,  the  pleural  cavities  in  11,  and 
with  the  pericardium  in  7  cases. 

Symjjtoms. 

Perforation  of  the  oesophagus  when  simple  and  extending  into  a 
dense  tissue  may  cause  no  symptoms.  A  pricking  or  painful  tearing 
sensation,  occurring  during  either  swallowing  or  coughing,  may  be 
the  fii-st  symptom.  This  may  be  followed  by  the  vomiting  of  pus  or 
the  coughing  up  of  material  swallowed.  These  symptoms  are  soon 
obscured  by  those  indicative  of  a  severe  inflammation ;  fever  arises 
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and  rapidl\'  tends  to  assume  a  septic  character ;  paiu,  especially  in 
swallowing,  becomes  conspicuous,  and  sooner  or  later  the  8ymi)toms 
indicative  of  pleurisy  or  pericarditis,  of  pneumothorax  or  pneumoperi- 
cardium develoi).  Perforation  of  the  trachea  or  bronchi  is  indicated 
by  a  sudden,  paroxysmal  cough,  and  by  the  escape  of  food  from  the 
larynx;  it  is  soon  followed  by  a  severe  bronchitis  tending  toward 
the  production  of  gangrene  and  abscess  of  the  lung,  perhaps  in  time 
to  be  followed  by  a  severe  pleurisy  or  a  pyopneumothorax. 

Diagnosis. 

The  diagnosis  of  perforation  is  based  upon  the  occurrence  of  the 
above  sequence  of  symptoms,  or  of  sudden  hemorrhage  in  the  case 
of  aneurysm. 

Pyognosis. 

Small  perforations  may  heal,  while  those  characterized  by  dis- 
tinctive symptoms  are  ahvays  of  grave  import  from  their  frequent 
cancerous  origin  and  the  difficulty  of  the  successful  treatment  of  the 
immediate  results. 

Treatment. 

The  treatment  consists  in  nourishing  the  patient  as  far  as  possible 
by  enemata  and  in  employing  surgical  methods  for  the  complications 
whenever  possible. 

Rupture. 

The  wall  of  the  cescphagus  in  rare  instances  has  been  ruptured  by 
muscular  action.  That  this  lesion  may  take  place  it  is  essential  that 
a  completely  obstructing  foreign  body  should  be  tightly  impacted  in 
the  gullet,  the  rupture  being  the  result  of  the  powerful  efforts  at  its 
dislodgment.  A  number  of  cases  have  been  reported  as  spontaneous 
rupture  of  the  oesophagus,  in  most  of  which  I  have  attempted  to 
show  that  there  is  a  reasonable  doubt  of  the  nature  of  the  lesion, 
the  apijearances  of  post-mortem  softening  often  having  been  mis- 
taken for  an  ante-mortem  lesion.  Von  Zenker  admits  the  justifica- 
tion of  this  criticism  so  long  as  there  is  no  j^roof  of  an  ante-mortem 
.softening  of  the  stomach,  but  is  satisfied  that  he  has  observed 
a  case  of  the  latter  affection.  He  therefore  takes  the  ground  that 
several  of  the  recorded  cases  seeming  doubtful  are  to  be  ac- 
ceijted  as  instances  of  spontaneous  rupture  due  to  a  rapidlj^  pro- 
gressing oesophageal  raalacia.  Mackenzie,  although  recognizing  the 
vomiting  as  an  immediate  cause,  does  not  attach  like  importance  to 
impaction,  considering  that  rupture  may  occur  if  the  contents  of  the 
Vol.  Vm.— 7 
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stomach  aro  so  excessive  iu  quantity  that  tliey  cannot  be  expelled  as 
fast  as  they  leave  the  stomach.  It  is  generally  agreed  that  a  previ- 
ously Aveakened  oesophagus  is  the  more  likely  to  become  ruptured, 
but  it  i3  obvious,  from  the  rare  occurrence  of  rupture  despite  the  fre- 
quency of  the  excessive  vomiting  of  large  quantities  of  gastric  con- 
tents, that  such  a  weakening  of  the  wall  is  of  far  less  importance  than 
the  combination  of  a  powerfid  expulsive  force  and  an  obstniction  iu 
the  channel.  In  the  indisputable  cases  the  rupture  has  occurred 
within  so  short  a  time  after  the  obstructing  body  has  been  swal- 
lowed as  to  make  it  unlikely  that  the  digestive  property  of  the  gas- 
tric contents  was  of  any  especial  etiological  importance. 

Kupture  of  the  oesophagus  is  longitudinal  and  is  seated  in  the 
front  or  side  of  the  intrathoracic  portion  between  the  tracheal  bifm-ca- 
tion  and  the  diaphragm.  It  is  from  one  to  two  inches  in  length,  and 
is  unlikely  to  extend  through  the  pleura.  Mackenzie,  with  the  assis- 
tance of  C.  L.  Taylor,  made  a  series  of  trials  of  the  resisting  jDower  of 
the  oesophagus  and  found  that  as  a  result  of  extreme  pressure  from 
within,  whether  apfjlied  above  or  below  the  site  of  obstruction,  the 
tear  was  always  longitudinal. 

The  oesophageal  or  gastric  contents  enter  into  the  tissues  of  the 
mediastinum,  and,  if  the  patient  live  for  several  days,  a  gangrenous 
mediastinitis  results  and  is  followed  by  an  ichorous  pleurisy.  During 
the  early  efforts  at  expelling  the  impacting  body  more  or  less  blood, 
probably  proceeding  from  the  lungs,  is  ejected  from  the  mouth,  and 
in  the  course  of  an  hour  emphysema  of  the  neck  and  face  arises,  also 
attributable  rather  to  rupture  of  the  air  passages  than  to  that  of  the 
oesophagus  during  the  straining,  which  is  so  violent  as  to  produce  ex- 
treme though  temporary  exhaustion.  The  progress  of  the  emphj-sema 
after  the  rupture  of  the  oesophagus  has  taken  place  is  also  iu  favor  of 
its  origin  from  the  ruptured  respiratory  surface.  There  is  but  little 
pain  at  the  outset,  but  later  the  epigastric  region  becomes  painful 
and  tender,  and  sharp  pleuritic  stitches  may  occur  in  consequence  of 
the  entrance  of  the  oesophageal  or  gastric  contents  into  the  mediastinal 
tissues.  In  the  course  of  twenty -four  hours  the  breathing  becomes 
labored  fi'om  advancing  emi^hysema  and  the  temperature  is  elevated 
from  the  mediastinitis  which  ends  in  an  ichorous  pleurisy.  Swal- 
lowing is  not  especially  difficult  and  vomiting  is  only  occasional, 
though  it  is  sometimes  bloody. 

Death  usually  takes  place  within  three  days  after  the  occurrence 
of  the  rupture,  although  the  sufferer  has  lived  for  a  week.  In  the 
latter  event  the  fever  is  continued.  There  are  prostration,  pains  in 
the  stomach  and  chest,  mild  delirium,  and  tetanic  couATilsious. 
Bloody  stools  may  be  present. 
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The  diuguosis  is  difficult  and  is  to  be  based  upon  tlie  occurrence 
of  impaction  followed  by  violent  expulsive  efforts,  emphysema,  and 
eventually  pleiirisy. 

Hemorrhage. 

Slight  hemorrhage  from  the  oesophagus  results  from  ulcers  or 
cancer  of  the  wall,  but  copious  bleeding  sometimes  occurs  either 
fi-om  foreign  bodies  or  from  the  rupture  of  an  aneurysm  or  of  varicose 
veins,  hence  oesophageal  hemorrhage  is  more  likely  to  be  found  in 
elderly  persons  in  whom  these  causes  are  of  more  frequent  occurrence, 
although  Friedrich  reports  its  occurrence  in  a  child  of  six  years. 
Esi^ecial  attention  may  be  called  to  the  importance  of  varicose  veins 
•«hich  not  rarely  are  found  in  the  lower  third  of  the  oesophagus  and 
may  be  of  the  size  of  a  goose  quill.  Since  the  veins  affected  are 
among  those  forming  the  connecting  link  between  the  portal  and  sys- 
temic venous  systems,  their  dilatation  is  particularly  the  result  of 
portal  obstruction,  hence  thrombosis  of  the  portal  vein,  but  especially 
fibrous  hepatitis,  is  the  important  cause  of  the  oesophageal  varices. 

The  hemorrhage  is  scanty  or  profuse,  occasional,  frequent,  or 
constant,  according  to  the  cause.  Excessive  hemorrhage,  as  from 
perforation  of  the  aorta  or  from  the  rupture  of  an  aneurysm,  may 
prove  immediately  fatal,  while  recurring  or  constant  hemorrhages, 
even  if  slight,  are  of  grave  import,  since  they  are  evidence  of  a  serious 
if  not  incurable  lesion.  The  presence  of  a  perforating  foreign  body, 
of  ulcers,  cancer,  or  aneurysm  is  indicated  by  such  characteristic 
symptoms  that  their  influence  in  the  production  of  oesophageal 
hemorrhage  is  readily  recognized.  Varicose  oesophageal  veins  usu- 
ally give  rise  to  no  symptoms  except  hemorrhage.  Bleeding  from  the 
oesophagus  may  with  difficulty  be  differentiated  from  gastric  hemor- 
rhage, especially  in  the  case  of  varicose  veins.  The  presence  of  other 
symptoms  of  jjorial  obstruction  and  rather  the  regurgitation  than  the 
vomiting  of  blood  are  the  important  features  in  the  recognition  of  the 
oesophagus  as  the  source  of  the  hemorrhage. 

Treatment. 

The  treatment  of  oesophageal  bleeding  is  purely  symptomatic. 
The  immediate  attack  may  be  checked  by  a  removal  of  the  cause,  for 
exami)le,  a  foreign  body,  or  by  the  use  of  bits  of  ice  and  such  local 
styptics  as  tincture  of  the  muriate  of  iron,  tannin,  or  gallic  acid.  To 
permit  the  liealing  of  a  ruptured  varix  nutriment  should  be  given  for 
several  days  wholly  by  the  rectum,  and  when  food  is  eventually  taken 
by  the  mouth  it  should  be  of  a  li<iuid  or  imlpy  consistence. 
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(Esophagitis. 

Etiology. 

Inflammation  of  the  oesophagus  is  produced  by  the  immediate 
contact  of  irritants  swallowed,  as  foreign  bodies,  esijecially  hot  liquids 
or  solids,  corrosive  fluids,  and  by  the  continued  action  of  irritating 
substances  repeatedly  swallowed,  such  as  strong  alcoholic  drinks. 
The  products  of  the  fermentation  or  putrefaction  of  retained  food 
above  a  stricture  or  in  a  diverticulum  also  may  cause  inflammation. 
Acute  and  chronic  infectious  disease,  as  typhoid  fever,  scarlatina, 
variola,  tuberculosis,  syphilis,  may  jjroduce  localized  or  dissem- 
inated inflammation.  (Esophagitis  may  also  result  from  the  exten- 
sion to  the  oesophagus  of  an  inflammatory  process  in  the  vicinitj^ 
of  either  the  pharynx,  the  stomach,  the  neighboring  bones,  or  the 
lymph  glands.  Importance  in  etiology  has  been  assigned  also  to 
chronic  passive  congestion  from  obstruction  to  the  flow  of  blood 
through  the  heart. 

Morbid  Anatomy. 

The  lesions  occurring  in  oesophagitis  are  comparable  on  the  one 
hand,  in  consequence  of  the  structure  of  the  wall,  to  those  of  the  skin ; 
hence  a  typical  rash  is  present  in  variolous  oesophagitis  and  a  des- 
quamation of  epidermis  may  be  the  sole  manifestation  of  the  existence 
of  an  inflammation.  On  the  other  hand,  the  function  of  the  oesopha- 
gus is  that  of  a  mucous  membrane,  and  muciparous  glands  are  present, 
though  few  in  number,  hence  catarrhal  inflammation  is  recognized  as 
a  variety  of  the  oesophageal  inflammation.  Follicular,  fibrinous,  and 
diphtheritic  inflammations  of  the  surface  occur,  but  most  important 
of  all  is  the  corrosive  oesophagitis  due  to  the  action  of  strong  acids 
and  alkalies.  Still  another  variety  is  the  phlegmonous  inflammation 
of  the  connective  tissue  of  the  wall. 

Catarrhal  oesophagitis  is  both  acute  and  chronic,  the  former  vaiiety 
being  of  more  frequent  clinical  than  anatomical  recognition.  It  is 
characterized  by  redness,  swelling,  and  desquamation,  and  the  appear- 
ances of  post-mortem  softening  of  the  oesophagus  may  easily  be  mis- 
taken for  the  vital  process,  since  in  consequence  of  the  digestion 
of  the  epidermis,  a  smooth,  red,  papillary  layer  is  exposed,  or  may 
be  covered  with  curdy  flocculi  formed  of  partly  digested  epidermis. 
The  post-mortem  nature  of  these  appearances  is  evidenced  by  the 
acid  reaction  of  the  material  present  or  by  the  recognition  of  frag- 
ments of  partly  digested  food. 

When  the  coherent  epidermis  is  desquamated  as  a  cast  of  the 
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oesophagus  tlie  couclition  is  kIlo^vn  as  exfoliative  or  desquamative 
intiaiumation  of  the  oesophagus,  or  b}'  the  term  most  recently  applied, 
cesop/uujids  dissecans  sitpei^cialis.  Birch-Hirschfeld  was  the  first  to 
call  attention  to  this  variety  and  he  found  the  lowermost  layer  of  the 
discharged  cast  infiltrated  with  round  cells.  In  Eeichmann's  case 
this  epidermoid  layer  was  free  from  leucocytes,  and  a  like  condition 
was  present  in  a  membrane,  examined  by  me,  Avhich  was  exfoliated 
from  the  gullet  of  an  infant  who  had  taken  a  dose  of  chloral.  In 
the  case  reported  by  Rosenberg,  the  mucous  membrane  was  both 
streaked  with  blood  and  infiltrated  with  leucocytes.  Sclavunos  re- 
ports a  fourth  case  in  which  the  epidermic  tube  ejected  was  inverted. 

Follicular  oesophagitis  is  indicated  by  swelling  of  the  sparse 
muciparous  glands  in  part  from  retained  secretion,  in  part  from 
leucocytic  infiltration  of  the  surrounding  tissue. 

Both  the  fibrinous  and  the  diphtheritic  forms  of  oesophagitis  are 
rare  and  are  characterized  as  elsewhere  by  the  presence  of  patches  of 
an  easily  detached  yellow,  fibrinous  membrane  or  by  an  adherent  su- 
perficial necrosis  of  the  mucous  membrane.  These  pseudomembra- 
nous inflammations  occur  as  a  secondary  condition  in  various  infec- 
tious diseases,  although  in  diphtheria  the  membrane  rarely  extends 
to  the  oesophagus. 

In  corrosive  oesophagitis  the  strong  acids,  alkalies,  and  salts  pro- 
duce a  direct  destruction  of  the  surface,  varying  in  severity  according 
to  the  agent  swallowed,  its  quantity  and  concentration.  The  mildest 
effect  is  a  shrivelled  and  opaque  condition  of  the  epidermis.  When 
the  disturbances  are  more  severe  the  superficial  portion  of  the  wall 
is  swollen  and  gelatinous  from  the  action  of  caustic  alkalies,  dry  and 
yellow  from  nitric  acid,  and  black  from  sulphuric  acid.  The  destruc- 
tion of  the  tissues  may  extend  even  to  the  muscular  coat,  which  then 
becomes  opaque  and  shrivelled  and  is  often  traversed  by  carbonized 
blood-vessels.  If  the  patient  survive  the  immediate  effect  of  the 
caustic  the  existing  inflammatory  line  of  demarcation  is  represented 
by  the  intervention  of  an  oedematous,  injected,  and  hemorrhagic  zone, 
infiltrated  with  leucocytes  and  undermining  the  dead  portions  between 
the  necrotic  and  the  relatively  normal  tissues.  The  sloughs  are 
detached  entire  or  in  part,  in  the  latter  event  hanging  as  shreds,  and 
eventually  large  or  small  ulcers  remain  which,  when  perforating,  give 
rise  to  fistulje  extending  into  the  mediastinal  tissue,  trachea,  or 
bronchi.  If  healing  of  the  ulcers  take  place  scars  result,  often  exten- 
sive and  productive  of  extreme  stenosis,  especiall}'^  when  the  corro- 
sion extends  to  the  muscular  coat. 

Phlegmonous  oesophagitis  is  reyjresented  by  a  suppurative  inflam- 
mation of  the  submucous  layer.    It  is  of  rare  occurrence  and  may  be 
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the  result  of  a  corrosive  poison,  but  is  more  likely  to  arise  from  infec- 
tion in  the  course  of  a  perforation  of  the  wall,  whether  from  an  im- 
pacted foreign  body  or  from  an  abscess,  especially  the  retropharyn- 
geal abscess  of  children  or  a  neighboring  tuberculous  abscess.  The 
suppuration  may  also  be  extended  upwards  from  a  similar  process 
in  the  stomach.  A  circumscribed  abscess  in  the  submucous  tissue 
results  or  the  pus  completely  encircling  the  oesophagus  may  follow 
its  length  even  to  the  stomach.  The  pus  is  usually  discharged 
into  the  gullet  by  one  or  many  openings,  but  may  escape  through  the 
respiratory  surface,  in  which  case  fistulne  are  present  between  the 
oesophagus  and  the  larynx  or  trachea. 

The  appearances  of  chronic  oesophagitis  vary  according  to  the 
cause.  In  chronic  catarrhal  inflammation  the  epidermis  is  often 
thickened  in  patches,  and  warty  growths,  even  polypi,  project  from 
the  surface.  The  entire  mucous  membrane  also  may  be  thickened  and 
the  gullet  become  dilated  and  tortuous.  Ulcers  at  times  are  present. 
The  scars  indicative  of  a  chronic  corrosive  oesophagitis  have  already 
been  mentioned. 

Symptoms. 

Evidence  of  oesophagitis  may  be  found  after  death,  although  dur- 
ing life  there  may  be  no  symptoms  suggestive  of  disease  of  the  gullet. 
The  symptom  of  commonest  occurrence  is  pain  in  swallowing,  either 
localized  or  diff'used,  and  usually  lasting  but  a  few  days,  although 
a  certain  degree  of  discomfort  may  remain  for  some  time.  The 
pain  may  be  such  that  food  and  diink  are  avoided  on  account  of 
the  suffering  induced  or  because  articles  swallowed  are  regurgitated 
before  they  reach  the  stomach.  The  severe  forms  of  acute  oesoph- 
agitis are  associated  with  fever,  perhaps  with  irregular  chills  and  ex- 
treme prostration.  The  region  of  the  oesophagus  may  be  tender  to 
the  touch  or  pain  may  be  produced  when  the  spine  is  bent  or  friction 
is  made  along  the  course  of  the  gullet.  Hence  the  i^atient  keeps  the 
head  in  a  rigid  position.  In  case  a  neighboring  abscess  precedes  or 
follows  the  oesophagitis  a  circumscribed  swelling  appears  on  one  side , 
of  the  neck,  usually  above  the  level  of  the  seventh  cervical  vertebra. 
The  larynx  or  trachea  may  then  be  displaced  and  lioarseness  or 
dyspnoea  result.  When  the  abscess  breaks  into  the  gullet  a  large 
quantity  of  pus  may  be  evacuated,  with  relief  to  the  symptom,  or  may 
be  inhaled  through  the  larynx  with  the  risk  of  suffocation  or  of 
bronchopneumonia.  Gangrene  of  the  tissues  surrounding  the  ab- 
scess may  be  a  result  of  perforation.  In  phlegmonous  oesophagitis 
pus  may  be  raised  and  in  exfoliative  oesojihagitis  tubes  or  flakes 
of  epidermis  appear.    In  chronic  oesoi)hagitis  there  is  frequent  com- 


(ESOPHAGITIS. 


103 


phiiut  of  a  dull  ache  or  dragging  sensatiou  along  the  course  of  the 
cesophagus  and  there  is  the  frequent  regurgitation  of  a  frothy  or  glairy 
viscid  tluid,  partly  saliva  and  partly  oesophageal  secretion,  to  which 
the  term  water  brash  is  applied.  The  difficulty  of  swallowing  is  more 
or  less  constant,  although  the  general  nutrition  of  the  patient  may  re- 
main unall'ected  for  years. 

Diagnosis. 

The  localizing  symptoms  of  pain  on  swallowing  and  regurgitation 
in  connection  with  their  method  of  origin  render  easy  the  diagnosis 
of  o?sophagitis.  The  mild  or  severe  nature  of  the  process  is  also  ap- 
preciable. To  discriminate  exactly  between  the  anatomical  varieties 
is  difficult  and  may  be  impossible. 

Prognosis. 

Recovery  from  acute  catarrhal  and  desquamative  oesophagitis  is 
rapid,  since  these  affections  have  a  duration  of  only  a  few  days. 
Chronic  catarrhal  oesophagitis  may  continue  for  years  and  has  a 
tendency  to  exacerbations  and  remissions.  The  corrosive  and  sup- 
purative varieties  of  oesophagitis  are  always  of  doubtful  prognosis, 
since  the  tendency  is  direct  to  perforation,  fistulse,  gangrene,  and 
stiictore. 

Treatment. 

The  indications  for  the  treatment  of  acute  oesophagitis  consist  in 
noui-ishing  the  jjatient  with  liquids  or  with  rectal  enemata,  for  it  may 
be  impossible  even  for  liquids  to  be  swallowed.  Bits  of  ice  and  cold 
drinks  should  be  taken  when  warmed  articles  are  distressing.  Dur- 
ing convalescence  solid  articles  of  food  are  to  be  avoided.  In  corro- 
sive oesophagitis  the  treatment  at  the  outset  consists  in  administering 
alkalies,  as  lime  water  and  magnesia,  to  neutralize  the  effect  of  the 
acids  and  in  giving  dilute  acetic  acid  to  form  harmless  combinations 
with  the  alkalies.  Genersich  advocates  washing  out  the  stomach  in 
all  cases  of  toxic  oesophagitis  in  which  there  appears  to  be  no  danger 
of  tearing  the  oesophagus.  The  retropharyngeal  abscess,  or  that  ad- 
joining the  oesophagus,  demands  surgical  treatment  which,  if  timely, 
may  not  only  j)revent  the  occurrence  of  the  oesophagitis,  but  may  save 
the  life  of  the  patient.  In  chronic  oesophagitis  the  occasional  passage 
of  a  sound  or  tube  is  desirable  to  prevent  an3'  tendency  which  may 
arise  towards  the  formation  of  a  stricture.  Drugs  are  of  hwi  little 
value  in  oesophagitis,  although  morphine  and  cocaine  may  be  neces- 
sary for  the  relief  of  i)ain  in  the  acute  attacks. 
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TUBEECULOSIS. 

Tuberculosis  of  the  oesophagus  is  a  rare  affection,  Flexner  re- 
cently having  been  able  to  collect  but  twenty-one  cases.  From  his 
analysis  it  appears  that  the  tuberculous  invasion  of  the  gullet  extends 
fi'om  adjacent  parts,  as  the  pharynx,  larynx,  vertebrae,  and  lymph 
glands.    Infection  from  a  lesion  of  the  surface  is  also  possible. 

If  very  many  idcers  of  various  size,  with  or  without  an  indurated 
or  contracted  base,  be  present,  they  cause  dysphagia  or  pain,  which 
may  shortly  precede  death  or  may  continue  for  months.  The  thought 
of  a  tuberculous  cause  of  the  ulcerative  inflammation  is  suggested 
only  by  the  association  of  the  oesophageal  symptoms  with  evidence 
of  tuberculosis  elsewhere. 

The  treatment  demands  measures  merely  for  the  relief  of  pain, 
since  any  considerable  stenosis  has  not  been  observed  in  the  cases 
reported. 

Syphilis. 

Instances  of  syphilitic  lesions  of  the  oesophagus  have  repeatedly 
been  reported.  As  a  rule  they  represent  the  extension  of  an  ulcera- 
tive process  from  the  pharynx  to  the  uiaper  part  of  the  oesophagus. 
The  tertiary  lesions  of  syphilis  are  of  rare  occurrence.  Virchow 
found  a  characteristic  gummous  ulceration  in  which  were  both  the 
opaque  yellow  spots  of  fatty  degeneration  and  fibrous  induration. 
Birch-Hirschfeld  describes  a  gummous  ulcer  extending  from  the 
lower  end  of  the  gullet  to  the  stomach.  A  syphilitic  source  for  symp- 
toms of  oesophagitis  of  obscure  origin  should  always  be  borne  iu 
mind  and,  when  existing,  calls  for  appropriate  medication.  Syphi- 
litic strictures  are  to  be  treated  mechanically,  like  the  strictures  from 
other  causes. 

Tumors, 

Of  the  various  tumors  which  may  be  found  in  the  gullet  all  with 
the  exception  of  cancer  are  rare.  The  fibromata,  lipomata,  and  myo- 
mata  at  times  appear  as  small  rounded  tumors  perhaps  of  the  size  of 
the  tip  of  the  little  finger  and  then  give  rise  to  no  symptoms.  They 
may,  however,  especially  fibromata,  attain  a  large  size,  become  pe- 
dunculate, and,  if  not  removed,  jjrove  a  source  of  fatal  obstruction. 
Such  polypoid  fibromata  arising  from  the  anterior  wall  of  the  gullet 
in  the  vicinity  of  the  cricoid  cartilage  are  sometimes  found  in  elderly 
people.  Eokitansky  has  reported  a  tumor  of  this  sort  which  was 
seven  and  one-half  inches  long  and  two  and  one-half  inches  thick. 
A  few  instances  of  sarcoma  have  been  published,  but  the  pathological 
importance  of  this  tumor  is  essentially  the  same  as  that  of  cancer. 
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The  epithelial  group  of  tumoi-s  is  represented  first  by  the  rare  case 
of  adeuoma  reported  by  Weigert  which  was  of  a  polypoid  character 
and  was  productive  of  no  symptoms.  Mention  may  be  made  also  of 
retention  cysts  which  are  sometimes  found  in  small  numbers  and, 
like  the  more  frequent  warts,  are  rather  an  occurrence  in  chronic 
oesophagitis  than  deserving  of  consideration  as  an  independent  affec- 
tion. They  cause  no  symptoms.  Wyss  and  Roth  and  Hennig,  as 
previously  stated,  have  reported  the  occurrence  of  cysts  in  the  vicin- 
ity of  the  oesophagus. 

Cancer. 

Cancer  is  not  only  the  most  important  of  the  epithelial  tumors  of 
the  oesophagus,  but  is  also  the  most  frequent  disease  of  the  gullet 
demanding  treatment.  Zenker  and  von  Ziemssen  state  that  it  was 
found  in  0.36  per  cent,  of  5,079  autopsies,  and  was  primary  in  0.25  per 
cent,  of  the  autopsies.  Secondary  cancer  results  from  the  extension 
upwards  of  a  growth  in  the  stomach,  or  more  rarely  from  the  pharynx 
downwards,  or  from  the  thyroid  inwards. 

Etiology. 

The  two  most  important  factors  in  etiology  are  sex  and  age.  From 
71  per  cent.  (Mackenzie)  to  88  per  cent.  (Zenker  and  von  Ziemssen) , 
practically  three-foiarths  of  the  cases,  are  found  in  men.  Eight- 
tenths  of  them  occur  between  the  ages  of  40  and  60,  and  one-third 
of  all  between  40  and  50  years  of  age.  The  influence  of  heredity  is 
to  be  appreciated  in  the  occurrence  of  cancer  of  the  oesophagus  as  it 
is  to  be  recognized  in  cancer  elsewhere.  The  importance  of  local 
causes  also  is  evident  from  the  relatively  frequent  occuiTence  in 
drunkards,  from  the  previous  history  in  certain  cases  of  injury  or 
inflammation,  and  from  its  occasional  growth  apparently  from  a  scar. 
Its  frequent  seat  near  the  cricoid  cartilage  and  bronchial  bifui-cation 
suggests  that  irregularities  in  development  likely  to  occm*  in  these  re- 
gions may  favor  the  origin  of  the  cancer. 

Morbid  Anatomy. 

At  the  outset  oesophageal  cancer  usually  appears  as  an  isolated, 
elevated,  flattened,  I'ounded  nodule,  although  more  than  one  rarely 
may  be  present,  extending  at  the  periphery  and  tending  to  encircle 
the  tube.  Exceptionally  it  advances  along  the  projecting  folds  of  the 
contracted  oesophagus  and  may  reach  the  stomach  below  or  the 
pharynx  above  and  may  involve  the  entire  length  of  the  gullet.  Sta- 
tistics vary  as  to  the  region  oftenest  affected.  According  to  Zenker 
and  von  Ziemssen  it  is  seated  chiefly  in  the  lower  third,  while  Mac- 
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kenzie  asserts  that  the  upper  third  is  the  part  especially  involved. 
All  observers  agree  that  the  narrowest  portions  of  the  oesophagus  are 
the  places  of  election,  viz.,  the  vicinity  of  the  cricoid  cartilage,  the 
tracheal  bifurcation,  and  the  diaphragm.  At  first  limited  to  the  inner 
layers  of  the  wall,  according  to  Carmalt  arising  in  the  deeper  layers 
of  the  mucous  membrane,  it  extends  in  depth  in  the  course  of  time, 
traverses  the  muscular  coat,  which  then  becomes  thickened,  and  in- 
filtrates the  surrounding  fibrous  tissue,  thus  transforming  the  oeso- 
phagus into  a  rigid  tube  of  diminished  calibre. 

The  cancerous  infiltration  extends  into  the  structures  in  the  vicin- 
ity of  the  oesoxjhagus.  The  trachea,  bronchi,  lungs,  and  base  of  the 
heart  may  be  invaded  and  the  growth  may  extend  to  the  pericardium, 
pleurae,  and  peritoneum.  The  recurrent  laryngeal,  especially  the  left, 
and  the  pneumogastric  nerves  may  be  displaced  by  or  incor^jorated 
in  the  growth.  The  bodies  of  the  vertebrae  are  sometimes  invaded,  or 
the  cancer  may  extend  between  the  vertebrae  into  the  spinal  canal  and 
compress  the  cord.  The  growth  may  perforate  the  aorta,  the  carotids, 
the  subclavian,  or  the  pulmonary  arteries.  The  oesophageal  glands 
often  become  diseased,  and  nodules  are  sometimes  found  in  remote 
organs,  as  the  brain,  pancreas,  liver,  kidueys,  and  suprarenal  capsules. 

The  surface  of  the  tumor  is  either  coarsely  granular,  warty,  or 
lobulated  and  rapidly  or  slowly  tends  to  become  necrotic  and  dis- 
integrated. The  cancerous  ulcer  thus  arises,  the  surface  of  which 
is  usually  rough  and  nodular,  though  often  smoother  at  the  centre 
than  at  the  periphery  where  the  edges  are  frequently  everted.  The 
ulcer  may  completely  encircle  the  oesophagus,  but  generally  a  limited 
portion  of  the  wall  remains  unaffected.  It  usually  involves  from  tw  o 
to  three  inches  of  the  length  of  the  gu^^.et,  yet  rarely  it  may  extend 
throughout  its  length  and  enter  the  stomach  or  the  pharynx.  The 
characteristics  of  the  ulcer  as  well  as  the  rapidity  of  its  progress, 
especially  in  depth,  are  modified  by  the  association  of  puti-efactive 
changes  in  the  particles  of  food  retained  between  the  necrotic  frag- 
ments of  the  surface,  in  consequence  of  which  not  only  does  the 
superficial  destruction  advance  more  rapidly,  but  the  tendency  to 
perforation  is  favored.  Communication  may  be  thus  established  be- 
tween the  oesophagus  and  the  trachea,  a  bronchus,  usually  the  left,  or 
an  adjoining  serous  cavity. 

Immediately  above  the  cancer  the  oesophagus  is  usually  dilated,  its 
muscular  wall  is  hypertrophied,  and  the  lining  membrane  is  in  a  con- 
dition of  chronic  catan-hal  inflammation.  The  structure  of  the  tumor 
is  almost  invariably  that  of  an  epidermoid  cancer  and  the  section  of 
the  growth  shows  the  epidermoid  pearls  and  plugs.  The  relative 
proportion  of  cells  to  stroma  may  vary  considerably  and  various 
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degrees  of  keratoid  and  laity  degeneration  of  the  cells  may  be  pres- 
ent, hence  considerable  differences  exist  in  the  gross  appearances 
and  in  the  consistence  of  the  growth.  This  is  usually  relatively 
dense,  either  fibrous  or  scirrhous,  although  sometimes  it  is  so  soft 
as  to  suggest  a  medullary  or  encephaloid  tumor, 

Sympto7ns. 

Although  in  rare  instances  the  first  local  symptom  may  be  an 
immediatel}-  fatal  hemorrhage  from  the  mouth,  as  reported  by  Asla- 
nian,  as  a  rule  the  first  symptom  of  cancer  of  the  oesophagus  is  diffi- 
culty in  swallowing  a  morsel  of  food.  At  first  this  is  only  occasional 
and  unattended  with  pain,  but  eventually  the  dysphagia  becomes  con- 
stant and  more  or  less  i^ainful,  necessitating  liquid  diet.  It  is  not  very 
unusual  for  a  long  persistent  difficulty  of  swallowing  to  become  sud- 
denly relieved  for  a  while  in  consequence  of  the  detachment  of  pro- 
jecting poi-tions  of  the  cancer.  The  seat  of  discomfort  may  be  sharply 
defined  and  is  usually  referred  to  the  back  of  the  neck,  the  interscap- 
ular, substernal,  or  epigastric  region.  The  pain  also  may  be  com- 
jjlained  of  at  other  times  than  when  food  is  swallowed,  and  as  the 
tlisease  advances  toward  the  pleura  or  pericardium  it  may  become 
sharp,  darting,  stitch-like,  and  is  either  temporary  or  continuous. 
Eegurgitation  of  food  then  follows  and  takes  place  either  early  or 
late  after  swallowing.  The  material  ejected  is  either  unaltered  in 
appearance  or  tinged  with  blood  or  mixed  with  slimy,  perhaps  frothy, 
fluid.  Earely  bits  of  cancer  are  found.  Actual  vomiting  of  the  con- 
tents of  the  stomach  is  infrequent,  although  more  or  less  profuse 
hsemoptysis  occurs  when  blood-vessels  are  perforated.  From  the  in- 
ability of  the  patient  to  receive  sufficient  nourishment  into  the  stom- 
ach there  is  gradual  loss  of  flesh  and  progressive  weakness.  The 
ajjpetite  may  be  unaffected  for  a  long  time,  and  there  may  be  actual 
craving  for  certain  articles  of  diet.  As  the  disease  advances,  how- 
ever, the  thought  of  food  is  repugnant  and  eating  becomes  merely  a 
mechanical  process.  In  some  cases  cough  is  a  constant  feature,  and 
in  that  reported  by  Trau  there  was  a  profuse  muco-purulent  expec- 
toration out  of  proportion  to  the  severity  of  the  cough,  the  dys- 
phagia being  so  slight  as  to  prove  an  inconspicuous  symptom.  The 
cough  may  result  from  the  irritation  of  liquids  retained  above  the 
cancerous  stricture  or  from  the  presence  of  the  cancer  near  the  lar- 
ynx, or  may  be  due  to  an  associated  bronchitis.  Especially  distress- 
ing is  the  cough  which  results  from  the  establishment  of  a  fistula 
between  the  oesojjhagus  and  the  trachea  or  bronchus ;  the  entrance  of 
food  into  the  respiratory  tract  then  causes  a  violent  spasm  of  cough- 
ing with  suffocative  symptoms.    Aphonia  is  a  relatively  frequent 
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symptom  and  is  due  to  paralysis  of  the  vocal  cord,  usually  the  left, 
from  extension  of  the  cancer  to  the  recurrent  laryngeal  nerve.  In  like 
manner  dyspnoea  and  an  irregular  and  accelerated  action  of  the  heart 
result  from  the  advance  of  the  disease  to  the  pneumogastric  nei-ve. 

In  consequence  of  the  usual  seat  of  the  cancer  in  the  intrathoracic 
portion  of  the  oesophagus  there  is  rarely  external  evidence  of  a  tumor, 
and  the  recognition  of  the  organic  cause  of  the  dysphagia  usually 
requires  the  use  of  the  sound  or  tube.  If,  however,  the  cervical  por- 
tion of  the  oesophagus  is  the  part  affected,  deep-seated  resistance  or 
enlargement  of  the  cervical  glands  may  be  recognized.  The  evidence 
to  be  obtained  from  other  physical  methods  of  examining  the  oesoph- 
agus has  already  been  mentioned. 

The  usual  limit  of  life  after  the  onset  of  the  symptoms  of  cancer 
of  the  oesophagus  is  from  ten  to  fifteen  months.  The  longer  Ufe  is 
prolonged  the  more  apparent  are  the  symptoms  of  starvation.  A 
I'apidly  fatal  termination  is  the  result  usually  of  perforation,  which 
may  take  place  at  any  period  of  the  disease.  Perforation  of  the 
aorta  or  of  a  large  blood-vessel  usually  causes  immediate  death  from 
hemorrhage,  although  Gilly  mentions  that  hemorrhage  took  place 
slowly  for  twenty-five  days  in  a  case  under  his  obsei"\'ation  in  which 
a  slit  was  found  in  the  aorta.  Perforation  into  the  air  passages  causes 
bronchopneumonia  and  pulmonary  gangrene,  which  are  likely  to 
prove  fatal  in  the  course  of  a  fortnight,  and  perforation  into  serous 
cavities  is  followed  by  suppurative  pleurisy,  pericarditis,  or  peritoni- 
tis, each  of  which  runs  a  rapidly  fatal  course  with  conspicuous 
symptoms  of  septicaemia,  perhaps  accompanied  with  ai-ticular  in- 
flammation. 

Diagnosis. 

The  cancerous  natiire  of  a  stricture  of  the  oesophagus  is  inferred 
from  the  sex  and  age  of  the  patient,  the  gradual  progress  of  the  symp- 
toms, and  the  absence  of  suggestive  evidence  of  other  causes  of  obstnic- 
tion.  It  is  especially  important  to  be  remembered  that  ninety  per 
cent,  of  cases  of  obstruction  after  the  age  of  forty  are  due  to  cancer. 
The  possibility  that  syjjhilis  may  prove  the  cause  is  to  be  eliminated 
by  the  necessary  inquiry  as  to  other  symptoms  of  this  disease,  and 
when  in  doubt  by  the  trial  of  the  appropriate  ti'eatment  for  syphilis. 

Prognosis. 

There  is  but  one  result  to  be  anticipated,  the  end  being  merely  a 
question  of  time,  and  the  variations  in  the  course  of  the  disease  have 
already  been  mentioned. 
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Treatment. 

All  that  can  be  demanded  in  the  treatment  of  cancer  of  the  oesoph- 
agus are  the  relief  of  suffering  and  the  prolongation  of  life.  For- 
tunately, suffering  from  pain  is  usually  alleviated  until  the  close  of 
life  by  the  means  which  are  best  adaj)ted  to  nourish  the  patient. 
Since  the  earliest  symptom  is  generally  difficulty  in  swallowing 
solid  food,  the  diet  of  necessity  is  liquid,  and  is  composed  of  milk, 
broths,  and  gruels  with  the  addition  of  liquefied  raw  egg.  Such 
nourishment  is  usually  well  borne  by  the  stomach.  If  epigastric  dis- 
ti-ess  result  the  food  may  be  alkalinized,  peptonized,  or  acidulated 
according  to  the  especial  indications.  The  food  should  be  swallowed 
leisui-ely  in  small  qiiantity  and  at  intervals  dependent  upon  the 
peculiarities  of  the  case.  At  first  most  patients  prefer  larger  quan- 
tities at  longer  intervals,  later  in  the  course  of  the  disease  smaller 
quantities  every  two  or  three  hours  are  better  tolerated.  As  the 
difficulty  of  swallowing  so  increases  that  the  patient  is  conspicuously 
insufficiently  nourished  mechanical  means  of  overcoming  the  obstacle 
are  demanded.  The  simplest  of  these  is  the  sound,  which  is  not  to  be 
frequently  used  while  the  patient  can  swallow,  since  it  often  produces 
more  or  less  irritation  and  may  cause  hemorrhage  and  sudden  in- 
crease in  the  obstruction.  At  the  same  time  the  occasional  and 
careful  use  of  the  sound,  preferably  the  oesophageal  tube,  since  food 
can  be  poured  through  it,  is  to  be  recommended  as  tending  to 
check  the  progress  of  the  stricture.  The  passage  of  the  tube  may  be 
made  easier  by  keeping  the  oesophagus  immediately  above  the  stric- 
ture cleansed  by  the  occasional  swallowing  and  regurgitation  of  weak 
boric-acid  solutions,  since  all  retained  food  and'  secretions  are  likely 
to  decompose  and  prove  a  source  of  irritation.  A  bit  of  ice  swallowed 
immediately  before  the  tube  is  inserted  and  allowed  to  melt  may  so 
benumb  the  jjari  as  to  conti-ol  spasm  and  neutralize  the  pain.  An 
even  stronger  effect  can  be  produced  if  an  ice  pill  is  made  by  freezing 
a  weak  solution  of  cocaine  by  means  of  the  chloride  of  ethyl  spray. 
Attempts  to  dilate  rapidly  the  cancerous  stricture  with  graduated 
sounds  or  tubes  or  by  laminaria  tents,  as  recommended  by  Senator,  are 
of  doubtful  value,  since  they  are  likely  to  lacerate  the  ulcerated  sur- 
face and  may  promote  a  tendency  to  perforation.  English  writers,  in 
particular,  recommend  the  use  of  cannulse  carried  into  the  strictured 
jjortion  of  the  oesophagus  by  means  of  a  sound  and  left  in  place 
perhaps  for  weeks,  being  withdrawn  from  time  to  time  by  attached 
thread.s  which  are  secured  externally.  Such  tubes  have  been  retained 
for  many  months  without  injurious  consequences.  The  most  satis- 
factory of  these  measures  is  the  oesophageal  tube  with  a  funnel 
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attaclimeut,  througli  which  the  warmed  liquid  food  is  to  be  poured  as 
often  as  necessary  and  as  long  as  possible.  When  the  tube  no  longer 
can  be  passed  through  tlie  stricture  nourishment  mny  be  given  by 
rectal  enemata,  or  cesophagostomy  or  gastrostomy  may  be  advised 
To  many  these  alternatives  are  worse  than  the  disease  and  their 
performance  gives  no  guaranty  of  any  definite  prolongation  of  life. 
Although  surgeons  advise  that  these  operations  should  be  undertaken 
early  that  they  may  prove  of  greater  benefit,  yet,  according  to  Mac- 
kenzie, the  duration  of  life  in  patients  thus  operated  upon  is  shorter 
than  in  those  not  so  treated.  Page  states  that  his  patient,  who 
could  swallow  with,  considerable  ease  at  the  time  of  the  operation, 
died  four  weeks  later.  Cases  of  oesophageal  cancer  more  directly  call- 
ing for  surgical  treatment  are  those  in  which  the  cancer  is  in  the 
upper  part  of  the  oesophagus  and  extirpation  with  resection  of  the 
wall  can  be  accomplished.  In  such  patients  the  earlier  the  operation 
the  more  likely  the  benefit.  Finally,  whatever  may  be  the  method 
of  treatment,  morphine  is  likely  to  be  demanded  to  relieve  the  suffer- 
ings, which  are  only  too  apt  to  announce  the  close  of  wearying,  if  not 
distressing,  illness. 

Spasm. 

Spasm  or  cramp  of  the  oesophagus,  oesophagism,  is  a  localized 
contraction  of  the  circidar  muscular  fibres,  which  oftenest  occurs  near 
the  upper  or  lower  end  of  the  gullet.  Closely  allied  to  oesophageal 
spasm  and  sometimes  associated  with  it  is  the  globus  hystericus, 
which,  however,  is  especially  limited  to  the  pharynx. 

Etiology. 

Spasm  of  the  gullet  is  more  frequent  in  women  than  in  men  and 
occurs  particularly  during  the  middle  third  of  life,  although  it  may 
exist  in  children  and  in  persons  beyond  middle  life,  and  even  in  old 
age.  It  is  oftenest  found  in  those  of  a  nervous  temperament,  espe- 
cially in  the  neurasthenic,  hysterical,  and  hypochondriacal,  and  in 
them  may  be  excited  by  a  mental  shock  or  represent  a  reflex  phe- 
nomenon in  disease  of  the  intestine  or  uterus.  In  rare  instances  it 
may  arise  during  pregnancy.  It  may  also  result  from  disease  of  the 
larynx  and  from  inflammation,  ulcer,  or  cancer  of  the  oesophagus. 
Organic  disease  of  the  central  nervous  system,  especially  in  the  vi- 
cinity of  the  medulla  oblongata,  as  rabies  and  cerebrospinal  menin- 
gitis, may  prove  a  cause,  and  it  has  been  observed  in  chorea,  tetanus, 
and  in  epilepsy.  English  writers  assert  that  gout  may  be  of  import- 
ance in  the  etiology. 
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Sym2}toms. 

The  chief  symptom  is  dysphagia,  which  varies  in  degree  from  a 
slight  difficulty  in  swallowiug  to  complete  obstruction  to  the  passage 
of  liquids  or  solids.  The  spasm  may  be  temporary  or  persistent, 
lasting  for  a  short  time  or  continued  with  frequent  intermissions 
for  3'ears.  Although  at  first  liquids  more  readily  than  solids  excite 
the  spasm,  eventually  the  reverse  is  the  case.  Hypersesthesia  of  the 
pharyngeal  mucous  membrane  is  often  combined  with  the  spasm  and 
in  exti'eme  cases,  as  in  rabies,  the  saliva  or  the  thought  of  swallow- 
ing may  excite  the  spasm.  The  cramp  is  often  associated  with  pain, 
both  during  the  act  of  swallowing  and  at  times  when  the  oesoph- 
agus is  empty.  The  pain  is  either  dull,  being  often  described  as  a 
sense  of  constriction,  or  it  is  a  burning  or  darting  sensation ;  it  may 
be  referred  to  the  region  of  the  sternum,  the  spine,  or  the  shoulders. 
A  husky  voice,  hiccough,  or  dyspnoea  may  accompany  the  spasm.  If 
the  attempt  is  made  to  swallow  any  considerable  quantity  of  food  it 
may  be  regurgitated,  sometimes  with  force,  either  from  the  mouth  or 
nose.  Despite  the  frequency  and  severity  of  the  spasms  in  the 
purely  functional  cases,  the  general  nutrition  may  be  well  maintained, 
although  if  they  are  continued  for  a  period  of  years  the  patient  even- 
tually may  waste  to  an  extreme  degree  and  oesophageal  dilatation 
may  result. 

Diagnosis. 

The  spasmodic  nature  of  the  dysphagia  is  suggested  by  the 
I)eriod8  of  intermission  and  by  its  occurrence  under  the  conditions 
mentioned  in  the  section  on  etiology.  It  is  demonstrated  by  the  pas- 
sage of  the  sound,  which  although  resisted  for  a  while  eventually 
glides  through  the  affected  region.  The  organic  stricture,  on  the 
contrary,  is  impassable  to  large  tubes  or  sounds  and  the  calibre  of 
the  oesophagus  progressively  diminishes  in  diameter.  The  cause  of 
the  spasm  is  to  be  appreciated  by  the  associated  symptoms. 

Prognosis. 

The  spasm  or  cramp  from  organic  disease  follows  the  fate  of  the 
malady  (;f  which  it  is  a  symptom.  The  prognosis  of  the  neurotic 
spasm  varies  in  proportion  to  its  duration.  When  recent  it  usually 
readily  yields  to  treatment,  but  the  longer  it  has  existed  the  more 
disastrous  is  the  outlook.  It  is  always  to  be  remembered  that  the 
spasmodic  attacks  i)rolonKed  for  a  period  of  years  may  cause  perma- 
nent dilatation  of  the  oesophagus  above  the  seat  of  the  cramp,  and 
that  chronic  cesoj^hagitis,  perhaj^s  ending  in  fibrous  strictiu-e,  may  be 
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a  result.  In  rare  instances  obstinate  cases  of  uasophageal  spasm  have 
proven  fatal. 

Treatment 

Whenever  a  local  cause  exists  for  the  spasm  the  treatment  should 
be  directed  towards  its  removal.  If  the  cramp  is  a  local  manifesta- 
tion of  a  general  nervous  eufeeblemeut  appropriate  measures,  mental, 
moral,  and  physical,  are  to  be  employed  to  improve  the  condition  of 
the  neurasthenic  or  hysterical  patient.  The  diet  should  be  both  bland 
and  nutritious,  and  warmed  liquids  often  produce  the  least  discomfort. 
Bromide  of  potassium,  atropine,  valerian,  and  asafojtida,  especially  the 
compound  galbanum  pill,  may  prove  useful.  Most  important  is  the 
use  of  the  sound,  which  alone  has  often  produced  an  early  if  not  an 
immediate  cure.  When  hypersesthesia  renders  the  passage  of  the 
sound  especially  painful  or  difficult,  the  local  application  of  cocaine 
may  relieve  the  pain,  and  drachm  doses  of  a  solution  of  niti-ate  of 
silver,  three  to  five  grains  to  the  ounce,  may  be  slowly  injected  into 
the  oesophagus.  The  use  of  electricity,  especially  of  the  galvanic 
current,  is  also  to  be  encouraged. 

Paralysis. 

The  oesophageal  muscles  may  be  paralyzed  in  consequence  of  cen- 
tral or  jjeripheral  affections  of  the  nervous  sj^stem  or  the  condition 
may  be  a  rare  manifestation  of  hysteria.  Among  the  intracranial 
affections  are  those  seated  at  or  near  the  origin  of  the  jjueumo- 
gastric  nerves,  as  hemorrhage,  tumors,  perhaps  syphilitic,  softening, 
or  sclerosis  of  the  medulla  or  pons.  The  occurrence  of  oesophageal 
paralysis  in  multiple  sclerosis,  tabes  dorsalis,  and  in  the  general  par- 
alysis of  the  insane  is  thus  to  be  explained.  A  peripheral  source  for 
the  paralysis  may  be  found  in  the  neuritis  following  diphtheria  or  due 
to  poisoning  from  lead  or  alcohol,  and  the  pneumogastric  nerve  may 
be  compressed  by  tuberculous  disease  of  the  adjacent  lymph  glands 
or  by  tuberculosis  or  syphilitic  affections  of  the  vertebrae. 

The  characteristic  symptom  is  difficulty  in  swallowing,  which 
occurs  suddenly  or  increases  gradually  in  accordance  with  the  cause. 
A  sense  of  pressure  may  be  felt,  but  pain  is  not  experienced.  The 
food  moves  slowly  and  large  morsels  may  be  more  readily  swallowed 
than  small  fragments.  The  passage  downwards  of  the  food  may  be 
aided  by  fresh  mouthfuls,  although  liquids  are  likely  to  be  regurgi- 
tated. The  attempt  to  swallow  is  associated  with  an  audible  gur- 
gling, although  the  second  oesophageal  sound  is  abnormally  delayed. 
The  general  nutrition  is  not  especially  disturbed. 

The  presence  of  the  paralysis  is  characterized  by  delay  in  the 
entrance  of  food  into  the  stomach,  although  the  passage  of  the  sound 
is  not  interrupted.    The  tip  of  the  latter  is  so  freely  movable  as  to 
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siiggest  a  dilatation,  and  the  rapid  onset  of  the  sluggish  swallowing 
iu  paralysis  may  be  the  only  evidence  of  value  in  the  differential 
diagnosis. 

The  prognosis  depends  upon  the  cause,  and  is  therefore  uncertain 
or  hopeless  except  in  hy  sterical  or  diphtheritic  paralysis  or  in  that 
from  lead,  alcohol,  or  syphilis. 

The  treatment  consists  in  the  use  of  faradization  and  strychnine  and 
if  necessary  in  feeding  by  means  of  the  tube  until  the  function  of  the 
nerves  is  restored. 
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DISEASES  OF  THE  STOMACH. 


INTRODUCTION. 

New  methods  of  investigation  are  often  productive  of  progress. 
Thus,  for  instance,  the  ophthalmoscope  revolutionized  the  whole  field 
of  diseases  of  the  eye,  the  laryngoscope  that  of  diseases  of  the  throat 
and  larynx.  The  affections  of  the  stomach  had  been  thoroughly 
studied  from  the  anatomical  point  of  view  quite  a  number  of  years 
ago.  The  greater  part  of  the  disturbances  of  the  digestive  tract, 
however,  have  not  as  yet  been  referred  to  definite  anatomical  lesions. 
Since  the  introduction  of  the  stomach-pump  by  Kussmaul  it  has  be- 
come possible  to  obtain  the  entire  product  of  gastric  activity  and 
analyze  it,  and  since  that  time  the  functions  of  the  stomach  have  been 
thoroughly  studied  from  both  physiological  and  clinical  points  of 
view.  Kussmaul,  Leube,  Ewald  and  Boas,  Eeichmann,  Riegel,  and 
others  have  laid  the  cornerstones  of  the  new  structure,  and  many  in- 
dustrious coworkers  in  the  Old  and  New  World  are  busily  engaged 
in  helping  to  raise  up  the  edifice.  The  whole  chapter  of  diseases  of 
the  stomach  has  undergone  radical  changes  by  which  both  diagnosis 
and  ti'eatment  have  greatly  profited.  As  this  work  is  meant  to  be  a 
guide  for  the  practitioner,  it  will  be  advisable  to  omit  a  description 
of  unnecessary  new  methods.  Everything,  however,  that  marks  pro- 
gress in  any  way  shaU  find  due  consideration.  It  will  be  best  first  to 
discuss  briefly  the  anatomy  and  physiology  of  the  stomach,  then  to 
describe  the  methods  of  examination,  the  general  principles  pertain- 
ing to  diet  and  the  chief  means  of  local  treatment,  and  finally  to  take 
up  the  diseases  of  the  stomach. 


Anatomy. 

The  stomach  is  a  pyriform  sac,  the  longitudinal  diameter  of  which 
runs,  as  a  rule,  in  an  oblique  direction.  The  larger  part  of  the  organ 
is  situated  higher  up  and  more  to  the  left  than  the  smaller,  which  is 
directed  to  the  right  somewhat  upwards  and  sometimes  backwards. 
This  smaller  extremity  terminates  in  the  small  intestine.  The  point 
at  which  the  stomach  communicates  with  the  small  intestine  is  called 
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the  pylorus,  and  is  recognizable  on  its  outer  surface  by  a  furrow,  and. 
on  its  inner  surface  by  a  protruding  fold  (valvula  pylori).  The  com- 
munication between  the  oesophagus  and  the  stomach  is  called  the 
cardia,  and  is  situated  at  the  upper  part.  A  straight  line  drawn  in 
the  direction  of  the  oesophagus  and  prolonged  through  the  stomach 
would  cut  off  one-fourth  or  one-fifth  of  this  organ  to  the  left.  This 
portion  to  the  left  is  called  the  greater  cul-de-sac  (saccus  csecus)  or 
fundus  (Fig.  9) .  The  volume  of  the  stomach  varies  according  to  the 
condition  of  its  contents.  When  filled,  its  long  diameter  measures 
26-31  cm.,  the  transverse  diameter  being  8-10  cm.  at  the  fundus,  and 


Fig.  9.— The  Stomach.    C,  cardia  ;  P,  pylorus  ;       fundus  ;  G,  greater  curvature  ;  L,  lesser 

curvature. 

much  less  at  the  pylorus,  measuring  here  about  2-6  cm.  When  the 
stomach  is  filled  the  anterior  wall  turns  somewhat  upwards  and  the 
posterior  downwards,  a  rotation  of  the  organ  taking  place. 

Situation. — The  stomach  lies  chiefly  on  the  left  side  of  the  body, 
only  one-sixth  of  it  being  on  the  right  side;  this  includes  the  pylorus 
and  the  adjacent  parts  which  lie  behind  the  liver  (lobus  Spigelii). 
The  cardia  is  situated  in  the  left  i)arasternal  line,  somewhat  above 
the  ensif orm  process ;  the  lesser  curvature  lies  on  the  left  side,  close 
to  the  vertebral  column,  and  runs  downwards  parallel  with  it.  The 
greater  curvature  extends  from  the  base  of  the  gall  bladder  and  the 
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liver  into  the  left  liypocliondriao  region,  in  which  the  whole  of  the 
fuudns  is  found. 

The  blood-vessels  enter  the  stomach  at  its  upper  and  lower  bor- 
ders, and  thus  divide  the  surface  of  the  organ  into  two  equal  parts. 
These  lines  mark  the  superior  and  inferior  margins  of  the  stomach, 
the  upper  and  lower  curvature  or  the  lesser  and  greater  curvature. 

The  Relations  of  tie  Stomach  to  Neighboring  07rjans.— The  left 
segment  of  the  stomach  is  in  contact  with  the  diaphragm  above,  and 
to  the  left  with  the  spleen  and  the  left  kidney.  The  lesser  curvatui'e 
and  the  adjacent  part  of  the  organ  are  in  relation  with  the  pancreas 
and  the  splenic  artery  and  vein. 
The  greater  curvature  and  a  portion 
of  the  front  wall,  as  well  as  the  pylo- 
rus, touch  the  liver  and  also  the 
transverse  colon. 

Structure  of  the  Stomach. — The 
stomach  has  four  coats :  the  serous, 
muscular,  areolar  or  submucous,  and 
mucous  (Fig.  10).  The  serous  coat 
is  derived  from  the  peritoneum  and 
forms  a  thin,  smooth,  transparent, 
and  elastic  membrane.  It  closely 
covers  the  entire  viscus  excepting 
along  its  two  curvatures.  Here  the 
attachment  is  looser,  leaving  space 
for  the  larger  blood-vessels. 

The  muscular  coat  is  composed 
of  plain  muscular  tissue,  forming 
three  sets  of  fibres  disposed  in  lay- 
ers— namely,  the  longitudinal,  the 
circular,  and  oblique  fibres.  The 
outermost  layer  is  the  longitudinal 
one,  then  follows  the  circular,  and 
the  innermost  is  the  oblique.  The  latter  is  very  incomplete,  and  is 
a  continuation  of  the  circular  fibres  of  the  gullet.  These  fibres  de- 
scend obliquely  from  the  cardiac  orifice  upon  the  anterior  and  poste- 
rior surfaces  of  the  stomach,  and  after  spreading  otit  from  one  another, 
they  run  in  the  direction  of  the  circidar  fibres  and  terminate  at  the 
greater  curvature. 

The  submucous  coat  connects  the  muscular  and  mucous  coats  and 
consists  of  areolar  tissue.  It  is  the  seat  of  division  and  imssage  of 
the  blood-vessels. 

The  mucous  membrane  is  a  smooth  membrane,  soft  and  rather 


Fig.  10.— a.  Vertical  Section  of  the  Stomach. 
a,  mucosa  ;  b,  submucosa  ;  c,  d,  muscu- 
laris;  e,  serosa.    X  60. 
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pulpy,  having  a  somewhat  piuk  hue.  It  is  thickest  in  the  pyloric 
region  and  thinnest  at  the  fundus.  The  mucous  membrane  consti- 
tutes the  glandular  layer  of  the  organ. 

The  glmids,  which  number  about  five  million,  are  tubular  in  form 
and  are  arranged  perpendicularly  to  the  surface;  at  their  base  and 
around  them  are  fibrous  tissue  and  lymphoid  cells.  The  glands  are 
composed  of  the  following  parts:  (1)  the  mouth;  (2)  the  neck,  which 
is  the  thinnest  part;  (3)  the  body,  which  is  much  thicker;  and  (4) 
the  base.    Several  tubules  (two  to  five)  very  frequently  end  in  one 


Fig.  II.— a  Cardiac  Gland,    a,  Parietal  cells  ; 
6,  principal  cells. 


Fia.  12.— A  Pyloric  Gland,   a,  Mouth  ;  6, 
neck  ;  c,  fundus. 


mouth.  The  dots  that  are  seen  on  the  surface  of  the  mucosa  consist 
of  the  openings  of  the  glands.  The  whole  inner  surface  of  the  stom- 
ach is  covered  by  columnar  epithelium,  which  extends  for  a  variable 
distance  into  the  mouths  of  the  glands. 

The  glands  are  of  two  kinds :  1.  Cardiac  or  fundus  glands  (Fig.  11). 
These  fill  the  greater  part  of  the  stomach  and  are  characterized  by 
the  two  following  features :  The  mouth  of  the  gland  is  short  as  com- 
pared with  the  length  of  the  gland  itself.    The  glands  contain  parie- 
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tal  or  oxyntic  cells,  which  are  closely  arranged  in  the  neck.  They 
are  recognizable  by  being  of  a  more  or  less  cuboid  shape  and  having 
a  dark  granular  appearance.  They  are  stained  quite  deeply  with  the 
aniline  dyes.  The  other  cells  of  the  glands  are  called  the  principal 
cells,  and  are  somewhat  smaller  in  shape  and  not  so  dark  as  the 
parietal  cells.  2.  The  pyloric  glands  (Fig.  12).  The  mouth  of  the 
gland  is  quite  long  as  compared  with  the  tube  itself.  The  body  of 
the  gland  consists  almost  entirely  of  the  principal  cells.  No  parietal 
cells  are  to  be  found  here,  although  there  are  some  cells  which  become 
darkly  stained  with  osmic  acid;  these  Nussbaum  considered  similar 
to  the  parietal  cells  of  the  cardiac  glands ;  they  are  usually  called  the 
Nussbaum  cells.  Besides  these  specific  glands  there  are  a  number  of 
mucous  glands  in  the  neighborhood  of  the  pylorus. 

Heidenhain,'  Kupfi'er,"  Sachs,'  and  Stoehr*  have  greatly  contrib- 
uted to  our  knowledge  of  the  histology  of  the  gastric  mucosa.  Ac- 
cording to  these  writers,  the  principal  cells  generate  the  pepsin  and 
the  rennet  ferments,  whereas  the  parietal  or  oxyntic  cells  are  imbued 
with  the  faculty  of  secreting  hydrochloric  acid. 

Blood- Vessels,  Lymphaiics,  and  Nerves. — The  arteries  of  the  stom- 
ach originate  from  the  coeliac  axis,  the  left  coronary  artery  being  a 
direct  branch  of  the  coeliac  axis,  and  the  right  coronary  artery  a 
branch  of  the  hepatic  artery.  These  sui^ply  the  smaller  curvature 
and  form  the  superior  ventricular  arch.  The  greater  curvature  is 
supplied  by  a  branch  of  the  hepatic  artery,  the  left  coronary  artery 
of  the  stomach  being  a  branch  of  the  splenic  artery;  these  form  the 
inferior  ventricular  arch.  All  these  vessels  reach  the  stomach  be- 
tween the  folds  of  the  peritoneum.  After  ramifying  between  the 
several  coats  and  supplying  them  with  blood  (especially  giving  off  a 
number  of  capillaries  to  the  muscular  coat) ,  and  after  dividing  into 
very  small  vessels  in  the  submucous  areolar  tunic,  their  ultimate 
arterial  branches  enter  the  mucous  membrane  and,  ramifying  freely, 
pass  between  the  tubuli ;  here  they  form  a  plexus  of  fine  capillaries 
upon  the  walls  of  the  tubules  and  also  around  the  mouths  of  the 
glands. 

The  veins  arise  from  the  capillary  network  and  pursue  an  almost 
straight  course  through  the  mucous  membrane  between  the  glands. 
After  xnercing  the  muscularis  mucosae  and  forming  a  plexus  in  the 
submucous  tissue,  they  return  the  residual  blood  into  the  si^lenic 
and  sujjerior  mesenteric  veins  and  also  directly  into  the  poi-tal  vein. 
The  lymphatics  of  the  gastric  mucosa  extend,  as  first  sho-\\Ti  by 
Loven,  directly  to  the  surface  of  the  mucosa.  They  form  a  dense 
network  of  lacunar  spaces  situated  between  and  among  the  gland 
tubuli,  which,  as  well  as  the  blood-vessels  in  many  parts,  they  eu- 
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close  with  sinus-like  dilatations.  Near  tLe  surface  of  the  membrane 
the  lymph  is  collected  into  vessels  which  form  loops  or  possess 
dilated  extremities.  These  vessels  are  less  suiierficial  than  the  blood 
capillaries,  although  the  lacunar  spaces  extend  as  far  as  the  basement 
membrane  of  the  surface. 

The  nerves  originate  from  the  abdominal  part  of  the"  vagus,  form- 
ing the  anterior  gastric  plexus  at  the  cardia.  The  vagus  here  extends 
over  the  whole  anterior  surface  of  the  fundus.  The  right  branch  of 
the  vagus  supplies  with  only  one-third  of  its  fibres  the  stomach  wall, 
especially  the  posterior  waU,  whereas  two-thirds  supply  the  other 
abdominal  organs.  The  branches  of  the  sympathetic  nerve  coming 
from  the  coeliac  plexus  enter  into  many  ramifications  with  the  vagus. 
These  nerves,  with  a  number  of  small  ganglia,  form  a  network  in  the 
submucosa. 

Physiology  of  Digestion. 

The  stomach  forms  a  part  of  the  digestive  tract,  and  in  order  to 
understand  its  functions  thoroiighly  it  will  be  best  to  give  a  short 
review  of  the  entire  process  of  digestion.  By  the  term  "  digestion" 
are  understood  all  processes  which  serve  to  convert  the  various  food 
stuffs  into  such  a  condition  that  they  become  fit  for  entrance  into  the 
circulation.  These  changes  are  effected  by  means  of  ferments,  which 
replace  the  Bunsen  flame  of  the  chemist  in  the  laboratory  of  the 
living  organism.  The  ferments  are  produced  by  living  cells,  and 
possess  certain  properties  in  the  way  of  effecting  chemical  changes 
when  in  contact  with  certain  substances.  All  these  changes  can  ulti- 
mately be  explained  as  an  hydration  of  anhydrides— i.e.,  the  sub- 
stances developed  by  their  presence  contain  more  water  than  the 
primary  substances. 

All  ferments  possess  the  six  following  qualities : 

1.  They  are  of  organic  nature; 

2.  They  act  only  in  the  presence  of  water; 

3.  The  total  amount  of  the  formed  products  contains  more  hydro- 
gen and  oxygen  (in  the  form  of  water)  than  the  original  substance; 

4.  The  ferments  decompose  peroxide  of  hydrogen ; 

5.  They  act  best  at  temperatures  varying  between  30°  and  60°  C. ; 

6.  Each  ferment  possesses  a  specific  action,  and  one  and  the  same 
substance  may  develop  different  products  when  in  contact  with  differ- 
ent ferments. 

The  ferments  are  divided  into  two  classes : 

1.  Formed  ferments— those  whose  active  principle  cannot  be  sep- 
arated from  the  original  cell  in  which  they  are  generated  and  is  de- 
pendent on  the  life  of  their  mother-substance  (yeast  cells). 
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2.  Unformed  ferments — those  which  can  be  separated  from  their 
original  soil  without  losing  their  specific  action. 

Most  of  the  ferments  that  exist  in  the  living  organism  are  un- 
formed (ptyaliu,  pepsin,  rennet,  trypsin,  etc.). 

Thus  far  all  attempts  to  isolate  ferments  in  a  chemically  pure 
state  have  been  unsuccessful.  We  know  only  that  they  are  organic 
bodies  whose  structure  is  similar  to  that  of  the  proteids. 

In  the  mouth  the  food  first  comes  in  contact  with  the  saliva  by 
the  act  of  chewing.  This  secretion  consists  of  the  XJi'oducts  of  the 
salivary  and  mucous  glands  of  the  mouth.  It  is  of  alkaline  reaction, 
low  specific  gravity  (1.002-1.009),  contains  epithelia,  mucus,  ptyalin, 
albumin,  and  some  salts ;  it  also  contains  traces  of  potassium  rhoda- 
nate  (CNKS).  After  being  lubricated  by  the  saliva,  the  food  passes 
through  the  pharynx  and  the  oesophagus  into  the  stomach.  The 
ptyalin,  which  possesses  the  property  of  converting  starch  into  malt- 
ose or  sugar,  begins  its  action  upon  the  food  already  in  the  mouth, 
but  the  principal  work  is  done  during  the  first  period  of  digestion  in 
the  stomach. 

Hie  Gastric  Juice. — Spallanzani  ^  and  Reaumur  were  the  first  to 
make  experimental  studies  upon  the  gastric  juice.  They  recognized 
its  property  of  digesting  meat  and  of  exerting  an  antifermentative 
action.  Prout,  in  1824,  discovered  hydrochloric  acid  in  the  gastric 
juice.  These  experiments  have  been  greatly  furthered  and  advanced 
in  this  country  by  Beaumont,"  who  at  about  the  same  time  made  a 
series  of  investigations  upon  the  well-known  Canadian  St.  Martin 
with  his  gastric  fistula.  Many  of  the  facts  discovered  by  Beaumont 
form  the  basis  of  our  knowledge  of  the  physiology  of  the  stomach — 
as,  for  instance,  his  observations  on  the  movements  of  the  stomach. 
Blondlot  first  established  a  gastric  fistula  in  animals  for  experimental 
purposes.  Bidder  and  Schmidt  conclusively  showed  that  the  acid  of 
the  gastric  juice  is  hydrochloric  acid,  while  Schwann,  in  1836,  dis- 
covered the  pepsin  ferment.  The  nature  of  the  acid  of  the  gastric 
juice  has  been  the  subject  of  much  controversy  even  during  late  years. 
Thus  Hayem  and  Winter'  disputed  the  formation  of  hydrochloric 
acid  within  the  gastric  glands.  They  asserted  that  while  the  glands 
I^roduce  an  organic  acid,  this  is  changed  into  an  inorganic  one  by  the 
presence  of  salt  (sodium  chloride)  within  the  stomach.  This  theory, 
however,  is  incorrect,  as  it  is  well  known  that  the  stomach  will  fur- 
nish a  secretion  containing  free  HCl  even  when  no  food  or  other  sub- 
stance containing  sodium  chloride  has  been  ingested. 

The  gastric  juice  is  a  clear,  colorless  fluid,  of  an  acid  reaction 
and  a  specific  gravity  of  1.002-1.003.  The  (juantity  secreted  in  twenty- 
four  hours  is  not  exactly  known.    It  is  estimated  by  some  to  be  about 
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three  pints.  The  principal  constituents  of  the  gastric  juice  are 
hydrochloric  acid,  pepsin,  and  rennet. 

The  degree  of  acidity  varies  from  0.1  to  0.2  per  cent.  Both  fer- 
ments, pepsin  and  rennet,  when  first  secreted  are  inactive  bodies, 
called  respectively  pepsinogen  and  rennet  zymogen,  but  upon  coming 
in  contact  with  the  acid  are  converted  into  active  pepsin  and  rennet. 
Besides  these  three  substances,  the  gastric  juice  contains  water,  in- 
organic salts,  and  some  i^roteid  matters. 

The  principal  part  played  by  gastric  digestion  consists  in  the 
conversion  of  albuminates  into  the  more  soluble  forms  of  propeptones 
and  peptones,  which  are  the  result  of  the  combined  action  of  hydro- 
chloric acid  and  pepsin. 

The  rennet  ferment  curdles  milk.  The  gastric  juice  is  also  en- 
dowed with  the  proi^erty  of  converting  cane  sugar  into  grape  sugar, 
and  gelatin  into  a  soluble  form  (a  peptone)  which  no  longer  coagu- 
lates.   Besides  this,  a  small  percentage  of  fat  is  split  into  fatty  acids. 

The  greatest  difficulty  in  explaining  the  laroduction  of  gastric  juice 
was  encountered  in  the  circumstance  that  an  inorganic  acid  should  be 
secreted  by  the  blood,  which  is  a  strongly  alkaline  fluid.  Maly,' 
however,  gave  the  following  explanation :  Some  liquids  with  alkaline 
reaction  may  contain  acid  salts ;  thus  in  the  blood  there  exist  di- 
sodic  orthophosphate  and  monosodic  orthophosphate  (Na„HPO,  and 
NaH„POJ  together  with  distinctly  alkaline  salts.  When  such  a  solu- 
tion is  placed  in  a  dialyzer  immersed  in  distilled  water,  the  acid 
principle  passes  into  the  latter.  Thus  within  the  dialyzer  there  is 
an  alkaline,  and  outside  an  acid,  liquid.  Maly  compares  the  stomach 
and  the  kidneys  to  a  dialyzer,  and  explains  in  this  way  the  secretion 
of  acid  fluids  from  the  kidneys  and  from  the  stomach.  The  details 
of  the  formation  of  hydrochloric  acid  may  be  given  as  foUows: 
If  Na.HPO,  is  brought  together  with  calcium  chloride  (CaClJ,  there 
is  formed  triphosphate  of  calcium,  sodium  chloride,  and  free  HCl 
according  to  the  following  formula:  2Na,HP0,+ 3CaCl,=  Ca,(POJ, 
+  4NaCl  +  2HC1. 

This  theory,  although  very  ingenious,  does  not  suffice  to  explain 
the  entire  process  of  gastric  secretion,  for  there  is  no  reason  why 
the  HCl  should  not  be  secreted  in  other  organs  than  the  stomach,  the 
blood  coming  into  contact  with  many  other  glandular  apparatuses. 
Besides,  this  theory  would  not  explain  why  the  secretion  should  not 
go  on  all  the  time  in  the  stomach.  Here  as  elsewhere  we  are  forced 
to  accept  a  specific  action  of  the  cells  which  cannot  be  explained  by 
purely  physical  or  chemical  laws.  We  know  that  there  are  cells 
imbued  with  certain  specific  actions  that  cannot  be  expressed  by 
chemical  formulas. 
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The  work  accomplished  by  the  stomach  in  the  act  of  digestion 
must  also  be  ascribed  to  the  active  and  passive  movements  that  take 
place  in  this  organ.  In  consequence  of  this  certain  physical  changes 
are  eli'ected  in  the  ingested  food.  Each  particle  of  food  is  brought 
into  more  intimate  contact  with  the  stomach  walls  by  these  movements 
than  would  be  otherwise  possible. 

The  food  as  a  whole  becomes  more  liquefied  and  passes,  as 
chyme,  through  the  pylorus  into  the  small  intestines.  The  pylorus 
is  said  to  control  the  entrance  of  the  more  liquid  chyme  into  the 
duodenum.  It  opens  and  closes  at  certain  intervals.  We  are  as  yet 
not  able  to  give  a  full  explanation  for  this  seemingly  elective  action 
of  the  pylorus ;  nor  do  we  exactly  know  at  what  intervals  the  pylorus 
opens.  It  is  only  known  that  at  certain  times  after  certain  meals 
(about  two  hours  after  a  small  meal,  six  to  seven  hours  after  a  large 
meal)  the  stomach  is  completely  empty. 

Some  of  the  substances  contained  in  liquefied  chyme,  such  as 
sugar,  salts,  peptone,  perhaps  propeptones,  are  absorbed  through 
the  stomach  walls;  the  rest  passes  into  the  small  intestine,  and  is 
subjected  to  the  action  of  several  secretions  that  combine  there  in 
order  to  further  change  it  and  make  it  fit  for  absorption. 

iNTESTiNAii  Digestion. 

Although  this  is  not  the  place  to  give  a  detailed  description  of 
the  process  of  intestinal  digestion,  it  might  still  be  useful  to  discuss 
briefly  the  further  fate  of  the  chyme.  On  the  entrance  of  the  chyme 
into  the  duodenum  it  is  subjected  to  the  influence  of  the  bile  and 
pancreatic  juice,  which  are  there  poured  out,  and  also  to  that  of  the 
intestinal  secretion.  All  these  secretions  have  a  more  or  less  alkaline 
reaction,  and  through  their  admixture  with  the  chyme  the  acidity  of 
the  latter  becomes  less  and  less,  until  at  last,  at  about  the  middle 
of  the  small  intestine,  the  reaction  becomes  alkaline,  and  continues 
so  as  far  as  the  ileociecal  valve. 

Of  the  bile  we  know  that  it  has  a  strongly  alkaline  reaction  and 
that  it  is  able  to  emulsify  fats.  It  also  possesses  antifermentative 
and  slight  purgative  properties. 

Tlie  Liver. — The  important  part  played  by  the  liver  in  digestion, 
however,  is  not  limited  to  the  influence  which  the  bile  exerts  upon 
the  digestive  economy.  "To  regard  the  liver  in  this  light,"  says 
Brunton,"  "is  about  as  rational  as  to  think  that  an  Atlantic  steamer 
has  been  biiilt  for  the  express  purpose  of  throwing  out  from  its  sides 
the  two  jets  which  are  formed  by  the  waste  water  from  the  engines. 
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The  conclensecl  steam  ma}^  be  utilized  and  so  may  the  bile,  but  the 
condensation  of  steam  is  not  the  main  object  of  an  Atlantic  steamer, 
nor  is  the  secretion  of  bile  a  chief  function  of  the  liver." 

All  the  blood  from  the  stomach  and  intestines  must  pass  through 
the  portal  vein  before  it  can  reach  the  general  circulation.  The 
hepatic  tissue  acts  the  part  of  a  prudent  porter  at  a  gate,  and  turns 
back  or  destroys  dangerous  intruders.  The  liver  serves  briefly  the 
four  following  puri)oses : 

1.  It  is  a  kind  of  storeroom  of  the  organism,  many  substances 
taken  up  by  the  digestive  process  being  kept  there  until  their  final 
use  in  the  system.  Thus  many  of  the  peptones  and  the  greater  part 
of  the  sugar  are  stored  up  in  the  liver  as  glycogen. 

2.  It  excludes  from  the  circulation  or  destroys  several  poisonous 
matters — curare,  for  instance,  which  is  so  poisonous  when  injected 
into  the  blood,  proves  quite  innocuous  when  taken  by  the  mouth,  the 
reason  being  that  the  liver  does  not  pass  this  poisonous  matter  into 
circulation  but  retains  it,  and  finally  excretes  it  through  the  bile. 
The  liver  thus  guards  the  organism  from  the  entrance  of  many  detri- 
mental substances. 

3.  It  has  also  been  proven  recently  that  the  liver  is  the  main  place 
where  urea  is  formed. 

4.  It  secretes  the  bile. 

If  now  we  return  to  the  subject  of  intestinal  digestion,  we  shall 
have  to  speak  first  of  the  pano'eatic  seo'etion,  which  is  the  most  ener- 
getic and  general  in  its  action  of  all  the  digestive  juices.  It  unites  in 
itself  the  action  of  the  saliva  and  the  gastric  juice,  besides  having 
properties  of  its  own.  By  means  of  its  trypsin  ferment  it  converts 
albuminous  bodies  into  peptones,  but  in  a  much  shorter  time  than 
the  gastric  juice.  If  the  action  of  the  pancreatic  juice  upon  albumin 
goes  on  for  a  longer  period  of  time,  then  leucin,  ty  rosin,  and  several 
other  derivatives,  as  asparginic  acid  and  hypoxanthin '°  are  formed. 
Its  diastatic  ferment  converts  starch  into  sugar  and  acts  in  the  same 
way  as  ptyalin,  only  more  intensely.  The  third  ferment  it  contains 
is  steapsin,  which  emulsifies  fats  and  tends  to  split  them  up  into  fatty 
acids  and  glycerin.  The  chemical  formula  for  this  process  may  be 
expressed  as  follows : 

Tristearin      steapsin         water  _    glycerin     ,  stearinicacid. 
CA  (C„H,4  -  COOH)  3     3H,0  "  C3H5  (OH)  3     (CnH^o  -  COOH) 

The  pancreatic  juice  acts  in  an  alkaline  medium,  and  the  chyme, 
after  its  entrance  into  the  small  intestine,  is  rendered  alkaline  by  the 
conjoint  action  of  the  bile,  the  pancreatic  secretion  itself,  and  the  en- 
teric secretion.    The  latter,  the  secretion  of  the  small  intestine,  is 
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onlv  known  to  dissolve  fibrin,  but  it  is  uncertain  as  yet  whether 
it  contains  a  cliastatic  ferment  or  not. 

The  substances  that  have  been  left  undigested  in  the  stomach  are 
quickly  changed  into  soluble  in-oducts  (chyle)  in  the  small  intestine 
and  taken  up  by  the  lymphatics  and  the  venous  blood  current.  The 
principal  part  of  absorption  is  performed  in  the  small  intestine. 
The  chyle  has  a  slightly  alkaline  reaction  until  it  enters  the  large 
intestine,  Avhere  it  again  is  rendered  acid  by  some  of  the  products  of 
decomposition  generated  in  the  lower  part  of  the  small  intestine. 
In  their  passage  along  the  large  intestine  the  undigested  materials 
assume  a  more  solid  consistence  in  consequence  of  the  absorption  of 
the  fluid  portions,  and  become  gradually  changed  into  the  faeces, 
and  are  expelled  by  the  rectum. 

Several  products  of  proteid  decomposition  are  formed  in  the 
large  bowel.  One  of  these,  discovered  by  Brieger,"  is  called  skatol 
(CgHgN),  to  which  the  offensive  smell  of  the  faeces  is  principally  due. 

METHODS  OF  EXAMINATION. 

The  following  points  are  to  be  considered  under  this  heading :  Inter- 
rogation of  the  Patient — Inspection — Palpation — Percussion — Auscul- 
tation— Gastroscopy — Gastrodiaphany — Functions  of  the  Stomach, 
secretory,  motor,  absorptive. 

I.  The  Interrogation  of  the  Patient. 

The  examination  of  the  patient  begins  with  the  narration  of  the 
course  and  symptoms  of  his  trouble,  past  and  present.  The  history 
must  state  how  long  the  trouble  has  existed,  whether  it  began  grad- 
ually or  suddenly,  and  the  supposed  cause  of  the  ailment.  We  have 
to  inquire  whether  the  disease  has  constantly  progressed  or  whether 
it  has  been  interrujjted  by  intermissions.  We  have  further  to  inquire 
whether  the  symptoms  have  always  been  the  same  or  whether  they 
have  changed  in  character  since  the  beginning  of  the  trouble.  It  is 
important  to  know  whether  there  has  been  loss  of  flesh  and  whether 
this  has  been  continually  increasing.  We  must  inquire  also  as  to  the 
condition  of  the  bowels,  Avhether  there  is  constipation  or  diarrhoea  or 
both  alternately. 

The  patient  should  be  requested  to  describe  the  symptoms  he 
complains  of.  As  this,  however,  is  not  done  very  accurately  by  the 
jjatient  himself,  we  shall  frequently  find  it  necessary  to  cross-examine 
him.  The  important  points  to  which  attention  should  be  directed  in 
our  examination  are  as  follows ; 
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Appetite.— Is  there  loss  of  appetite?  Does  the  appetite  come 
when  the  patient  begins  to  eat?  Does  the  appetite  disappear  when 
the  patient  has  taken  a  few  mouthfuls  of  food?  Or  is  there  abso- 
kite  aversion  to  food?  The  loss  of  appetite  is  designated  by  the 
word  "  anorexia. "  If  there  is  a  perversion  of  appetite — that  is,  appe- 
tite only  for  unusual  substances— we  speak  of  "  parorexia. "  If  the 
appetite  is  increased — that  is,  if  the  patient  becomes  hungry  soon 
after  a  meal— we  speak  of  "bulimia."  If  the  patient  takes  larger 
quantities  of  food  than  normal,  but  at  his  regular  meal,  we  speak  of 
" polyphagia."  If  there  is  no  feeling  of  satiety,  no  matter  how  much 
the  patient  has  taken,  we  speak  of  "  acoria. " 

TJiirst. — Inquire  whether  the  patient  becomes  thirsty  more  fre- 
quently than  usual  or  whether  there  is  no  desire  whatever  for  drink. 

Taste. — Inquire  whether  the  taste  in  the  mouth  is  normal  or 
whether  it  is  bitter,  sour,  or  sticky ;  and  if  there  is  such  abnormal 
taste,  at  what  time  it  is  mostly  experienced. 

Deglutition. — Does  the  food  ijass  into  the  stomach  without  diffi- 
culty or  not?  If  not,  state  whether  the  difficulty  is  experienced  only 
after  ingestion  of  solid  substances  or  also  after  that  of  fluids. 

Abnormal  Sensations. — How  do  you  feel  after  meals?  Do  you 
feel  bloated?  Do  you  experience  a  feeling  of  fulness  or  pressure  in 
the  gastric  region?  Do  you  feel  sleepy  or  dizzy  after  eating,  and  if 
so  for  how  long  a  time? 

Belching. — Is  there  much  belching,  and  if  so,  when?  Does  it  occur 
only  after  a  meal  or  also  in  the  morning  when  the  stomach  is  empty? 
Do  you  belch  so  much  that  it  inconveniences  you  in  society,  or  that 
it  keeps  you  from  business?  Is  the  belching  connected  with  an 
offensive  odor,  or  is  the  gas  that  comes  u^d  odorless  and  inoffensive? 

Regurgitation.  — Does  the  food  come  up  into  your  mouth  ?  If  so, 
state  whether  it  is  sour  or  not,  and  whether  this  frequently  occiu's, 
and  how  long  after  meals.  If  the  food  that  comes  up  is  spit  out,  we 
speak  of  regurgitation ;  but  if  it  is  chewed  and  swallowed  again,  we 
speak  of  rumination.  If  only  some  sour  fluid  comes  up,  then  we 
speak  of  waterbrash. 

Pyrosis. — Do  you  experience  a  burning  sensation  at  the  pit  of 
the  stomach,  and  when?  Is  it  half  an  hour  after  a  meal,  or  is  it 
three  hours  or  so  afterwards?    How  long  does  this  sensation  last? 

Pain. — ^Pain  when  experienced  at  the  pit  of  the  stomach  is  called 
cardialgia;  if  in  the  gastric  region,  gastralgia.  Pain  is  the  most  fre- 
quent complaint  met  with  in  all  kinds  of  digestive  troubles.  It  may 
be  so  sevei'e  that  the  patient  is  obliged  to  stay  in  bed,  or  it  may  be 
so  slight  as  only  to  inconvenience  the  sufferer.  When  does  the  pain 
appear?    Does  it  come  immediately  after  eating,  or  does  it  occur  an 
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hour  or  two  or  tliree  afterwards?  Does  it  exist  wlien  the  stomach  is 
empty  and  is  it  appeased  by  the  ingestion  of  food?  How  long  does 
the  pain  hist?  Does  it  remain  all  the  time,  or  only  a  short  while,  or 
does  it  come  and  go  independently  of  the  food  taken?  If  it  follows 
the  ingestion  of  food,  is  it  more  intense  after  partaking  of  certain 
coarse  indigestible  aliments?  Is  the  pain  circumscribed  and  felt  only 
at  one  spot  or  does  it  extend  all  over  the  gastric  region?  Does  it 
radiate  to  the  back  and  shoulder  blades?  Does  the  pain  come  on 
suddenly  or  slowly,  and  does  it  gradually  increase? 

Nausea. — Is  the  nauseous  feeling  present  only  in  the  morning  or 
after  each  meal,  or  does  it  appear  after  certain  foods  (as  meats)  ? 

Vomitlnij. — Inquire  whether  the  patient  vomits;  if  so,  how  often 
this  occurs,  whether  daily  or  only  once  in  two  or  three  weeks.  Does 
the  vomiting  occur  soon  after  a  meal  or  at  other  times?  Does  it 
occur  in  the  middle  of  the  night?  Are  large  quantities  vomited?  If 
so,  of  what  does  the  vomited  matter  consist?  Is  it  food  or  is  it 
simply  an  acid  watery  fluid?  Does  the  matter  contain  food  from 
previous  days?  Does  it  contain  much  bile?  Does  it  smell  when  it 
is  vomited,  or  has  it  an  acid,  disagreeable  taste?  Was  there  ever  any 
blood  in  it?  (Fresh  blood  looks  red,  while  digested  blood  that  has 
been  in  the  stomach  a  much  longer  time  has  a  coffee-browoi  color.) 
Is  the  act  of  vomiting  connected  with  much  exertion  or  does  it  take 
place  easily?  Do  pains  exist  before  vomiting  and  disappear  after 
its  cessation? 

Bowels. — Inquire  whether  the  bowels  move  every  day  or  not.  Are 
they  constipated?  Is  the  patient  always  obliged  to  take  some  aper- 
ient and  what  is  the  nature  of  the  aperient?  Is  there  diarrhoea? 
State  the  number  of  movements  a  day  and  the  character  of  the  stools, 
whether  they  are  very  watery  or  whether  there  is  some  admixture  of 
mucus  or  blood.  Does  the  diarrhcea  appear  after  each  meal?  Does 
it  alternate  with  periods  of  constipation? 

The  examination  of  the  patient  should  always  begin  with  a  thor- 
ough examination  of  his  chest,  for  very  often  persons  comi^laiuing  of 
digestive  troubles  really  suffer  from  diseases  of  other  organs ;  while 
sometimes  affections  of  the  stomach  exist  in  connection  with  other 
diseases  of  organic  nature.  After  having  ascertained  the  condition  of 
the  thoracic  organs  a  special  examination  of  the  abdominal  organs 
should  then  be  instituted. 

Inspection. 

The  general  appearance  of  the  patient  very  often  affords  us  an 
idea  of  the  nature  of  his  illness,  especially  with  regard  to  its  severity, 
whether  wo  have  to  deal  with  some  serious  trouble  or  with  an  affec- 
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tion  of  only  a  functioual  character.  The  emaciated  and  sallow  Igok 
of  a  patient  suffering  from  cancer  and  the  well-nourished  rosy  face  of 
a  patient  with  a  neurotic  disturbance  of  digestion  are  striking  exam- 
ples of  what  can  be  made  out  by  a  mere  glance. 

We  must  inspect  fix'st  the  oral  cavity  and  inform  ourselves  about 
the  condition  of  the  teeth,  gums,  tongue,  uvula,  and  pharynx.  De- 
fective and  carious  teeth  sometimes  give  origin  to  gastric  disorders. 

In  olden  times  the  tongue  was  regarded  as  a  mirror  of  the  stom- 
ach, so  that  every  gastric  affection  was  judged  by  the  appearance  of 
the  tongue.  Although  nowadays  we  know  that  there  are  conditions 
in  which  the  stomach  is  diseased  and  still  the  tongue  has  a  normal 
appearance,  and  vice  versa,  conditions  where  the  stomach  is  in  no 
way  affected  and  still  the  tongue  is  heavily  coated,  it  is  nevertheless 
true  that  many  gastric  affections  go  haud-in-haud  with  changes  in 
the  appearance  of  the  tongue.  The  tongue  may  at  times  be  thickly 
furred  or  may  appear  very  shiny  and  gray ;  sometimes  it  may  show 
indentations  around  its  margin,  sometimes  again  it  may  look  red  and 
dry  like  leather. 

In  the  pharynx  we  sometimes  discover  catarrhal  conditions  or 
swollen  follicles.  The  uvula  is  sometimes  very  much  elongated,  and 
may  in  this  way  be  a  cause  of  some  reflex  digestive  disturbances. 

Inspection  of  the  neck  will  sometimes  disclose  a  swelling  to  the 
left  of  the  larynx,  which  increases  after  partaking  of  food  and  may  be 
due  to  a  diverticulum  of  the  oesophagus. 

Inspection  of  the  abdomen  shoiild  never  be  neglected.  The  con- 
tour of  the  stomach  is  at  times  visible  in  patients  with  thin  abdomi- 
nal walls",  and  especially  if  the  stomach  is  either  extraordinarily  large 
or  displaced  downwards.  Osier, not  long  ago,.laid  much  stress  ui)on 
this  simple  method  of  examination,  and  said  that  in  many  instances 
we  can  make  the  diagnosis  of  a  dilated  stomach  by  mere  inspec- 
iton.  I  can  corroborate  Osier's  statement,  as  I  have  had  occasion  in 
several  instances  to  make  a  diagnosis  of  ectasia  veutriculi  from  the 
mere  visible  outlines  of  the  stomach.  Tumors  mn.j  sometimes  be 
seen  and  recognized  as  such.  Their  position  will  give  us  a  clew  as 
to  what  organ  they  belong.  By  attentive  inspection  we  sometimes 
notice  peristaltic  waves  passing  from  left  to  right  over  a  large  area 
in  the  ui)i)er  part  of  the  abdomen,  which  are  caused  by  the  mus- 
cular action  of  the  stomach.  If  these  waves  are  intense  in  character 
and  persist  for  some  length  of  time,  then  we  have  to  deal  with  the 
condition  called  "  i)eristaltic  restlessness"  of  the  stomach.  Smaller 
l^eristaltic  waves  may  occasionally  be  seen  in  the  lower  ]iart  of  the 
abdomen  and  are  due  to  a  i^eristaltic  movement  of  the  small  intestine. 
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Palpation. 

Palpation  is  cue  of  the  best  and  most  important  methods  of  exam- 
ination. A  good  clinician  is  as  a  rule  an  expert  in  palpation.  The 
best  way  to  practise  this  method  is  as  follows :  The  jjatient  should 
jissume  an  easy,  comfortable,  recumbent  position;  the  physician 
stands  to  the  right  of  the  patient,  and  places  his  right  hand,  which 
should  not  be  cold,  flat  upon  the  abdomen.  Palpation  is  first  prac- 
tised with  the  tips  of  the  fingers  without  exerting  much  pressure. 
The  entire  abdomen  may  be  examined  in  this  manner  by  moving  the 
hand  from  the  left  lower  border  of  the  ribs  down  to  the  left  iliac 
region,  and  then  ui)  to  the  margin  of  the  ribs  on  the  right  side.  If 
the  patient  contracts  his  abdominal  Avails  too  much,  it  is  best  to  di- 
vert his  attention  from  the  examination  by  conversing  with  him  upon 
other  topics.  Very  often  then  the  abdominal  walls  will  become  more 
relaxed  and  palpation  will  be  rendered  possible.  We  should  pay 
attention  to  any  resistance  encountered,  also  to  the  sensitiveness  or 
tenderness  of  the  different  regions.  By  this  method  of  light  and 
tender  palpation  we  may  discover  a  tumor  and  determine  its  position, 
size,  and  consistence  as  well  as  its  mobility.  In  examining  the  lower 
part  of  the  abdomen  we  also  palpate  the  inguinal  regions  and  ascer- 
tain whether  there  are  swollen  glands  or  not. 

To  determine  the  position  of  the  abdominal  organs  it  is  always 
advisable  to  make  use  of  both  hands.  The  left  hand  should  push  the 
organ  or  region  to  be  examined  towards  the  palpating  right  hand. 
The  colon  is  very  often  felt  somewhat  below  the  navel  running  trans- 
versely' across  the  abdomen  as  a  ribbon-like  body.  The  pulsating 
aorta,  lying  in  the  middle  line  of  the  body  somewhat  above  the  navel, 
is  also  frequently  very  clearly  felt.  The  spleen,  if  enlarged  or  dis- 
placed, can  be  distinctly  examined,  especially  during  a  deep  inspira- 
tion, the  left  hand  of  the  examiner  i)ressing  the  left  hypochondriac 
region  downwards  and  the  right  hand  palpating  just  below  the  margin 
of  tlie  left  ribs.  The  kidneys  are  accessible  to  jjalpation  if  they  are 
displaced  downwards  or  movable.  In  examining  the  right  kidney 
the  left  hand  of  the  physician  is  placed  behind  the  right  lumbar  re- 
gion of  the  patient,  pressing  this  part  somewhat  upwards,  while  his 
rigid  hand  lies  flat  upon  the  right  hypochondriac  region,  the  patient 
being  requested  to  take  a  deep  breath.  In  examining  the  left  kidney, 
the  j)Osition  of  the  hands  is  reversed.  The  liver  can  be  jialpated 
wheu  enlarged  or  when  it  is  prolapsed. 

Palpalion  vnth  Exertion  of  Pressure. — This  can  be  done  with  one 
or  two  fingers.  The  object  of  this  method  of  examination  is  to  test 
the  degree  of  sensitiveness,  tenderness,  or  painfulness  of  different  re- 
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gious  of  the  abdomeu.  lu  this  manner  the  circumscribed  iiaiuful 
area  of  an  existing  ulcer,  or  the  diffuse  tenderness  of  the  whole  gas- 
tric region  that  is  often  met  with  in  inflammatory  conditions  of  this 
organ,  may  be  discovered.  Boas has  devised  an  algesimeter  for  the 
purpose  of  indicating  at  what  degree  of  pressure  pain  is  experienced 
by  the  patient.  It  is  i)rovided  with  a  scale  giving  the  different  pres- 
sures in  weights ;  thus  a  pressure  amounting  to  five  or  ten  kilograms 
in  weight  causes  pain  only  in  catarrhal  conditions,  whereas  in  ulcer 
of  the  stomach  a  weight  of  only  half  a  kilogram  produces  intense 
pain.  As  a  rule,  I  think  we  can  dispense  with  this  iutrument.  The 
amount  of  pressure  exerted  and  felt  by  the  hand  is  quite  sufficient  for 
an  experienced  practitioner. 

Percussion. 

In  percussing  the  stomach  it  is  best  to  use  finger  percussion,  and 
to  i^ractise  the  procedure  without  much  force.  The  object  of  this 
method  of  examination  is  to  determine,  if  i:)ossible,  the  situation  of 
the  stomach.  This  organ,  being  as  a  rule  partly  filled  with  air,  gives 
a  tympanitic  sound  on  i^ercussion.  It  is,  however,  quite  difficult  to 
ascertain  its  exact  size,  as  the  large  intestine  may  be  filled  with  gas 
and  also  give  the  same  tymjaanitic  sound.  For  that  reason  Piorry 
suggested  filling  the  stomach  with  water  before  resorting  to  per- 
cussion. The  stomach  when  filled  in  this  manner  gives  a  dull  sound, 
which  can  then  be  more  easily  differentiated  from  the  tymiiauitic 
sound  of  the  colon.  The  best  way  to  examine  the  patient,  according 
to  Piorry,  is  to  let  him  drink  large  quantities  of  water  (about  one  litre) 
and  to  examine  him  when  standing.  The  same  method  was  fre- 
quently used  afterwards  by  Penzoldt."  Dehio,"  who  is  also  a  strong 
advocate  of  this  method,  gives  the  water,  however,  in  fractional 
quantities.  The  patient  first  drinks  one-fourth  litre  of  water  and  is 
then  examined;  he  again  takes  the  same  amount,  after  which  a  second 
examination  is  made,  and  so  on  until  the  whole  litre  of  water  has  been 
ingested.  The  area  of  dulness  that  is  found  on  the  abdominal  wall 
is  marked  each  time  with  a  lead  pencil.  It  is  necessary  to  note 
whether  the  border  of  this  area  has  extended  considerably  farther 
down  after  the  addition  of  each  portion  of  water. 

In  dilated  stomachs  the  lower  limit  of  this  area  will  be  found 
quite  far  down  below  the  navel,  whereas  in  normal  stomachs  the  lower 
limit  will  usually  be  above  it.  According  to  Boas"  the  Dehio  method 
furnishes  a  test  of  the  tonicity  of  the  gastric  muscle.  Boas  asserts 
that'  in  all  cases  where  the  lower  limit  of  the  dull  area  descends 
quickly  after  the  further  addition  of  the  water,  there  exists  a  kind  of 
a  weakness  or  atony  of  the  stomach. 
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As  the  results  obtaiued  by  the  above  methods  of  percussion  are  , 
not  always  sufficient  and  clear,  several  other  means  have  been  intro-  ' 
duced  Avhich  permit  of  a  better  recognition  of  the  size  of  the  stomach.  j 
The  fii-st,  and  so  to  spoak  clinical  method,  applied  for  this  purpose,  j 
is  that  devised  by  Frerichs  and  consists  in  filling  the  stomach  with  i 
carbonic-acid  gas.    It  is  done  in  the  following  way:  the  patient 
fii-st  takes  2  gm.  of  sodium  bicarbonate  in  a  half-glassful  of  water, 
then  2  gm.  of  tartaric  acid  also  dissolved  in  the  same  quantity  of 
water.    The  sodium  bicarbonate  coming  in  contact  with  the  tartaric 
acid  in  the  stomach  gives  rise  to  the  development  of  carbonic-acid  i 
gas,  which  distends  the  organ.    The  contour  of  the  stomach  may  now  ' 
be  visible  through  the  abdominal  wall.    If  this  is  not  the  case  per-  ; 
cussion  is  applied  in  order  to  map  out  the  tympanitic  area.    This  ; 
method  can  certainly  be  very  frequently  applied  and  will  prove  useful  ; 
to  the  practitioner.    It  has,  however,  two  disadvantages,  one  being  ^ 
that  the  quantity  of  gas  is  sometimes  insufficient,  and  the  other  that  i 
it  might  be  too  large  and  give  the  patient  a  feeling  of  pressure  in  the  ^ 
stomach.    In  order  to  overcome  these  difficulties,  Euneberg'"  first  ' 
made  use  of  a  tube  and  a  rubber  bulb  attachment  that  allowed  the  \ 
forcing  of  air  into  the  stomach.    By  this  means  the  quantity  of  air  i 
can  be  easily  regulated,  the  stomach  can  be  examined  in  different 
states  of  distention,  and  afterwards  the  air  can  be  removed  through  | 
the  tube.    This  is  the  method  of  examination  most  commonly  and 
universally  applied  at  the  present  day. 

TJie  Splasliincj  Sound  (Clapotage) . — Whenever  the  stomach  is 
filled  partly  with  liquid  and  partly  with  gas,  it  is  possible  to  ijroduce 
a  splashing  sound  distinctly  audible  at  a  short  distance  from  the 
patient,  by  sti'iking  the  abdominal  wall  in  the  gastric  region.  Bou- 
chard made  an  extensive  study  of  this  splashing  sound  and  con-  • 
sidered  it  a  sign  of  great  diagnostic  value  in  dilatation  of  the  stom-  j 
ach,  but  nowadaj'S  we  do  not  attach  much  importance  to  the  sound  J 
per  se.    Dr.  A.  Rose  and  myself  have  recently  examined  a  hundred 
cases  for  this  symptom  and  found  it  present  in  many  persons  not 
troubled  in  any  way  with  digestive  disturbances.    The  importance  of  | 
the  sjjlashing  sound,  in  my  opinion,  is  that  wherever  it  is  present  or  j 
can  be  produced,  it  allows  us  to  ascertain  the  i)Osition  of  the  stomach.  I 
In  dilated  stomachs  this  sound  can  be  produced  over  a  large  area  of  ^ 
the  abdominal  wall  extending  sometimes  far  down  to  the  piibes. 

Another  point  of  importance  seems  to  me  to  be  the  ease  with 
whicli  the  sj)l ashing  sound  can  be  repeatedly  jn-odiiced.    In  cases  of 
gastric  dilatation  and  where  the  walls  of  the  stomach  are  relaxed,  even 
light  tapping  of  the  abdomen  will  always  give  rise  to  it.    In  normal  ' 
conditions  a  splashing  sound  can  sometimes  be  produced  by  strik- 
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iug  the  abdomeu  wifcU  the  hand,  but  on  reijeating  this  procedure 
at  once  we  will,  as  a  rule,  fail  to  produce  it,  as  the  stomach  then 
contracts  more  or  less,  and  it  is  necessary  to  wait  quite  a  while  until 
it  has  become  relaxed  before  the  phenomenon  can  be  again  evoked. 

On  examining  the  patient  in.  the  fasting  condition  the  existence  of 
the  splashing  sound  is  of  value  in  showing  that  the  stomach  is  not 
empty  and  hence  abnormal.  This,  however,  is  not  a  reliable  sign, 
and  I  perfectly  agree  with  Debove  and  Kemond"  that  sometimes, 
though  rarely,  the  stomach  may  be  found  empty  notwithstanding  a 
splashing  sound.  Moreover,  the  absence  of  this  phenomenon  in  the 
fasting  condition  does  not  by  any  means  warrant  the  conclusion  that 
the  organ  is  empty.  In  many  instances  I  have  been  able  to  convince 
myself  that  the  stomach  contained  considerable  quantities  of  food 
notwithstanding  the  absence  of  the  splashing  sound. 

Auscultation. 

The  deglutition  sounds  were  first  described  by  Kronecker  and 
Meltzer.'"  When  drinking  there  is  at  times  a  sound  to  be  heard 
simultaneously  with  the  act  of  deglutition,  which  is  termed  the  first 
deglutition  sound.  More  frequently  a  second  sound  is  noted  about 
seven  seconds  after  the  act  of  deglutition.  The  sounds  can  be  heard 
at  the  ensiform  i^rocess  either  by  placing  the  ear  at  that  sjoot  or  by 
means  of  a  stethoscope.  As  a  rule  only  the  second  sound  is  per- 
ceptible. If  the  first  sound  is  present,  the  second  sound  maj  also 
appear  or  at  times  may  be  absent.  The  presence  of  these  deglutition 
sounds  permits  us  in  some  measure  to  judge  of  the  permeability  of 
the  cardia,  and  their  main  diagnostic  value  consists  in  demonstrating 
their  absence,  for  then  we  are  entitled  to  presume  that  the  ingested 
liquid  has  not  reached  the  stomach,  but  has  remained  in  the  oesopha- 
gus above  the  cardia.  This  is  most  often  the  case  in  strictures  of  the 
cardia,  although  occasionally  this  condition  might  be  caused  by  a 
deficiency  in  the  peristaltic  movements  of  the  oesophagus. 

2.  When  the  patient  is  drinking  we  can  hear,  by  putting  our  ear 
to  the  abdominal  wall  over  the  gastric  region,  a  kind  of  dripping 
sound  arising  from  the  passing  down  of  the  fluid  along  the  gastric 
wall.  By  mapping  out  exactly  the  spots  over  which  the  sounds  can 
be  heard  while  the  patient  is  drinking,  we  are  at  times  able  to  de- 
termine the  contour  and  size  of  the  stomach  and  to  form  an  idea 
whether  the  organ  is  enlarged  or  not. 

3.  O.  Eosenbach'"  has  suggested  that  the  size  of  the  stomach  may 
be  ascertained  by  giving  the  patient  some  water  to  drink  and  then 
blowing  in  some  air  by  means  of  a  stomach  tube.    As  soon  as  the  end 
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of  the  tube  readies  the  level  of  the  watei-  and  air  is  blown  in,  a  bub- 
bling sound  is  produced ;  this  can  be  heard  by  placiug  the  ear  over 
the  corresponding  part  of  the  abdominal  wall,  and  its  exact  site  can 
be  marked  out.  As  soon  as  the  end  of  the  tube  is  above  the  level  of 
the  water  one  can  hear  only  the  air  striking  the  stomach  wall,  but 
unaccompanied  with  the  bubbling  sounds.  By  alternately  raising 
and  lowering  the  tube  the  height  of  the  level  of  the  fluid  can  be  ap- 
proximately determined. 

The  snccnssio)i  sound  was  first  described  and  utilized  for  diagnostic 
purposes  by  Hippocrates.  The  method  consists  in  shaking  the  pa- 
tient and  listening.  If  the  stomach  is  considerably  enlarged  and 
contains  liquid  and  gas,  splashing  sounds  are  produced  and  can  be 
heard  at  quite  a  distance  from  the  patient.  Such  sounds  also  occur 
under  these  circumstances  if  the  patients  change  their  position^ — for 
instance,  when  turning  from  one  side  to  another  in  bed — and  give 
rise  to  considerable  annoyance. 

Gurgling  sounds  may  be  heard  when  the  stomach,  which  does  not 
contain  any  liquid  but  some  air  or  gas,  suddenly  contracts.  Thus 
every  one  is  acquainted  by  personal  experience  with  the  sound  gen- 
erated in  the  stomach  when  one  is  hungry.  As  the  Germans  say : 
"The  stomach  cries." 

Besjnj'atory  sounds  are  those  which  arise  synchronously  with  in- 
spiration. They  are  heard  especially  in  cases  of  gastric  dilatation 
or  of  gastroptosis,  or  where  the  stomach  occupies  a  vertical  position, 
especially  in  women  who  wear  corsets.  The  sound  may  assume  two 
characters,  according  to  its  mode  of  production :  One  sound  is  pro- 
duced during  the  act  of  inspiration  by  the  gliding  of  the  abdominal 
wall  over  the  stomach  when  distended  with  gas.  It  is  similar  to  the 
sound  that  is  produced  by  the  cello,  and  may  perhaps  be  explained 
by  reason  of  the  gas  being  compressed  and  forming  a  resounding 
surface,  which  is  set  into  vibration  by  the  movements  of  the  abdominal 
wall.  The  second  sound  is  caused  by  the  rise  and  fall  of  liquid  dur- 
ing the  act  of  respiration.  It  has  a  somewhat  splashing  or  squeaking 
character.  These  sounds  are  very  frequently  heard,  especially  in 
women. 

Sizzling  sounds  can  be  heard  only  on  direct  auscultation,  and  are 
produced  by  gas  forming  quickly  in  the  stomach.  They  are  normally 
found  after  the  introduction  into  the  stomach  of  bicarbonate  of  soda 
and  tartaric  acid,  carbonic-acid  gas  being  set  free  and  giving  rise  to 
the  sounds.  Pathologically  they  jxre  developed  spontaneously  and 
are  a  jjositive  sign  of  fermentation  going  on  in  the  stomach  and  con- 
aeriuently  of  stagnation  of  food. 

Ringing  sounds  have  been  described  by  Laker"  in  a  case  of  dila- 
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tation  of  tlie  stomach.  They  are  synchronous  with  the  heart  sounds 
and  can  be  heard  at  quite  a  distance  from  the  patient. 


Gasteoscopy. 


The  objects  of  this  method  of  examination  are  to  look  into  the 
stomach  and  to  ascertain  the  condition  of  the  gastric  mucosa.  This 
method  was  inaugurated  by  Mikulicz"  in  1881.    The  gastroscope  is 

similar  in  shape  and  construction  to  the 
cystoscope,  but  much  larger  in  size.  This 
method  of  examination  has  not,  however, 
come  into  practice,  and  will  hardly  ever 
prove  of  much  value,  for  the  reason  that  a 
stiff  metal  tube  has  to  be  inserted  into 
the  stomach,  and  this  is  hard  to  manage 
and  causes  great  discomfort  to  the  patient. 


Fig.  13.— The  Gastrodiaphane  (Einhorn). 


Hence  in  all  cases  where  we  have  to  deal  with  cancer  or  with  other 
grave  lesions,  this  means  of  qxamination  would  not  only  be  incon- 
venient, but  also  dangerous  on  account  of  the  risk  of  perforation.  * 


Gasteodiaphany  or  Teansillitmination  of  the  Stoaiach. 

The  method  of  transilluminating  living  tissues  was  first  applied 
by  Cazenave  in  1845.    Milliot  in  1867  tried  to  transiUuminate  the 

*  Kecently  Th.  Rosenheim,  of  Berlin,  lins  constructed  a,  new  (Esopliago-Gastro- 
scope.    It  is  described  in  tlic  Deutsclie  mcdicinische  Woclicusclirift,  No.  45,  1895. 
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stomach  of  animals,  and  used  for  that  purpose  a  narrow  glass  tube 
in  which  there  were  two  thiu  i:)latiuuni  wires  connected  with  the  elec- 
trodes of  a  Middeldorpf's  apparatus.  In  1889  the  writer"  succeeded 
in  transilluminating  the  stomach  in  human  beings  hy  means  of  a  soft- 
rubber  tube  at  one  end  of  which  is  fastened  an  Edison  lamp.  From 
the  end  of  the  instrument  conducting  wires  run  to  the  battery.  At 
some  distance  from  the  rubber  tube  there  is  a  current  interrupter 
(Fig.  13).  I  have  called  this  apparatus  the  "  Gastrodiaphane, "  and 
the  method  of  transilluminating  the  stomach  "  Gastrodiaphany." 
The  aims  of  gastrodiaphany  are : 

1.  To  ascertain  the  exact  position  and  the  size  of  the  stomach: 

2.  To  recognize  tumors  or  thickenings  of  the  front  wall  of  the 
stomach  by  their  lack  of  translucency. 


Fio.  14.— Transilluminated  Zone  of  a  Normal  Stomach  (M.  S.). 

Of  late  many  investigators  have  busied  themselves  with  this  method 
of  examination,  Heryng  and  Keichmann,  Kenvers,  Pariser,  Stewart, 
Ewald,  Kuttner  and  Jacobson,  Martins  and  Meltzing,  Boas,  Stockton, 
Mangos,  Friedenwald,  and  many  others,  and  all  have  come  to  about 
the  same  conclusion  as  myself.  Meltzing  especially  has  written  a 
very  extensive  and  elaborate  paper  on  gastrodiaphany  and  has  tried 
to  determine  the  normal  position  of  the  stomach  by  this  means. 
The  accompanying  illustrations  of  the  stomach  illuminated  by  the 
gastrodiaphane  in  different  conditions  explain  themselves. 
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troptoBls  (from  Mrs.  P.  F.). 
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Method  of  Fxamination.— Tim  patient,  in  a  fasting  condition,  drinks  , 
one  to  two  glassfuls  of  water,  and  then  the  apparatus,  lubricated  with  j 
glycerin  or  simply  moistened  in  water,  is  inserted.    The  examination 
must  be  made  in  a  dark  room.  j 

Examination  of  the  Functions  of  the  Stomach. 

Sen-etoi-y  Fimcfdom. 

Ewald  and  Boas"  have  studied  the  normal  condition  of  the  gastric 
secretion  in  man.  According  to  their  observations,  as  soon  as  food 
enters  the  stomach,  this  organ  begins  to  secrete  its  specific  juice  and 
continues  to  do  so  until  the  food  has  passed  into  the  intestine.  Dur- 
ing the  last  period,  however,  the  secretion  is  but  slight.  That  is 
the  reason  why  examinations  of  the  gastric  contents  reveal  different 
results  if  made  at  various  periods  after  the  taking  of  food.  In  order 
to  be  able  to  judge  in  an  exact  manner  whether  the  gastric  secretion 
is  normal  or  not,  we  must  always  make  the  examination  under  equal 
conditions,  that  is,  after  a  certain  meal.  Several  test  meals  have  | 
been  proposed  for  this  purpose. 

Leuhe-BiegeV s  Test  Dinner. — The  oldest  form  of  test  meal  is  the  j 
test  dinner  of  Leube  and  Riegel.    This  consists  of  a  large  plate  of  ' 
soup  (about  400  c.c),  a  large  portion  of  meat  (beefsteak  or  some-  | 
thing  of  that  kind),  some  potatoes,  and  a  roll.    The  time  for  exami- 
nation is  about  three  to  four  hours  after  this  meal. 

jTZte  Test  Breakfast  of  Eivald  and  Boas. — This  is  taken  in  the 
morning  in  a  fasting  condition  and  consists  of  one  to  two  rolls  (35-70  i 
gm.)  and  one  cup  of  tea  or  water  (300-400  c.c).    Time  for  examin-  ; 
ation,  about  one  hour  after  the  meal.  ( 

Germain  See's  Test  Meal. — This  consists  of  60-80  gm.  of  scraped  j 
meat  and  100-150  gm.  of  white  bread.  Examination  takes  place  ' 
two  hours  after  the  ingestion  of  the  food.  , 

Klemperer's  Test  Meal. — This  consists  of  one  pint  of  milk  and  two  1 
rolls.    Examination  takes  place  two  hours  afterwards.  I 

The  two  test  meals  that  are  mostly  in  use  are  the  Leube-Kiegel 
test  dinner  and  the  Ewald-Boas  test  breakfast.    In  1888  I  made  a 
comparative  study  of  the  results  obtained  from  three  to  four  hoiirs  i 
after  the  test  dinner,  and  those  obtained  in  the  same  cases  one  hour  ^ 
after  Ewald's  test  breakfast. "   In  some  persons  I  was  able  to  find  free  | 
hydrochloric  acid  after  tlie  test  breakfast,  but  not  after  the  test  din- 
ner.   Besides  the  degree  of  acidity  was  more  constant  in  the  same 
individual  after  the  test  breakfast  than  after  the  dinner.    Moreover,  j 
we  are  able  to  recognize  some  remnants  of  food  from  the  previous  day  \ 
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very  mucli  easier  after  the  test  breakfast  tban  after  the  test  dinner. 
As  the  test  breakfast  consists  only  of  water  and  bread,  any  other  par- 
ticles of  food  found  in  the  gastric  contents— as  for  instance  meat,  as- 
paragus, etc. — would  indicate  that  these  substances  have  been  left 
there  from  a  previous  meal.  The  test  dinner  being  quite  a  compli- 
cated meal,  does  not  allow  us  to  recognize  this  so  clearly,  and  it  is 
necessary  to  examine  the  patient  again  in  a  fasting  condition  in  case 
there  is  a  susxiicion  that  the  motor  function  of  the  stomach  is  im- 


FiG.  19.— Ewald's  Stomach  Tube. 


paired.  These  advantages  have  also  been  recognized  by  other  authors, 
and  nowadays  almost  all  agree  as  to  the  superiority  of  the  test  break- 
fast over  the  other  test  meals. 

The  stomach  contents  may  be  obtained  for  purpose  of  examination 
by  means  of  the  soft-rubber  ttibe  and  either  aspiration  or  expression. 
In  using  the  tube  it  is  best  to  have  one  with  several  openings  at  the 
lower  end  (see  Fig.  19)  and  to  attach  a  small  glass  tiabe  about  three  to 
five  inches  in  length  to  the  upper  end.  The  tube  is  first  immersed 
in  a  pitcher  of  warm  water.  The  patient  is  provided  with  a  bib  or 
towel  around  his  neck  and  sits  on  a  chair,  holding  a  wide-mouthed 
bottle  in  his  left  hand,  near  his  chest;  the  i^hysician  takes  the  tube 
from  the  pitcher,  puts  the  glass  end-piece  into  the  bottle,  tells  the 
patient  to  open  his  mouth,  and  inserts  the  tube,  pushing  it  into  the 
pharynx  (the  physician  need  not  insert  his  finger  into  the  mouth  of 


Fig.  20.— Boas'  Aspirator. 


the  patient).  The  patient  is  now  told  to  swallow  once  or  twice,  and 
the  tube  is  rapidly  pushed  with  the  right  hand  into  the  stomach  (a 
distance  of  about  44^5  cm.). 

In  using  aspiration,  one  can  either  attach  a  Politzer  bulb  to  the 
glass  piece  (Ewald)  or  use  Boas'  aspirator,  which  consists  nf  a  rubber 
bulb  having  two  soft-rubber  ends  provided  with  clamps  (see  Fig.  20). 
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The  bulb  is  first  compressed  Jiud  tliou  released,  aud  in  this  way  as- 
pinitiou  is  secured,  aud  the  bidb  fills  itself  with  the  gastric  couteuts. 

The  Ewald-Boas  expression  method  consists  in  having  the  patient 
exert  pressure  upon  his  stomach  by  means  of  his  abdominal  muscles. 
This  is  best  done  by  telling  him  to  take  a  deep  inspiration  and  then 
to  compress  his  abdominal  walls  in  the  same  manner  as  during  de- 
fecation. The  pressure  exerted  in  this  way  upon  the  gastric  contents 
expels  them  through  the  tube  into  the  bottle.  This  expression  method 
is  now  almost  exclusively  practised  everywhere.  It  is  the  easiest  and 
best  method  of  obtaining  the  gastric  contents. 

Before  removing  the  tube,  it  is  necessary  to  occlude  the  glass 
opening  with  a  finger  of  the  right  hand  aud  to  withdraw  the  instru- 
ment quickly  from  the  stomach.  By  closing  the  opening  we  avoid 
the  retiu-n  of  some  of  the  food  particles  contained  within  the  tube 
into  the  cesophagus  or  pharynx.  The  tube  is  then  emptied  into  the 
bottle  containing  the  stomach  contents. 

The  ingesta  obtained  in  the  above-described  way,  one  to  one  and  a 
half-hours  after  the  test  breakfast,  are  filtered,  and  the  filtrate  is  then 
subjected  to  the  following  tests : 

(1)  Keaction;  (2)  hydrochloric  acid;  (3)  lactic  acid;  (4)  acidity; 
(5)  propeptone;  (6)  peptone;  (7)  pepsin;  (8)  rennet  ferment;  (9) 
dextrin;  (10)  ery throdextrin ;  (11)  achroodextrin;  (12)  maltose. 

1.  The  reaction  is  determined  by  means  of  litmus  i^aper  (blue  and 
red).    If  the  filtrate  is  acid,  it  turns  blue  litmus  paper  red. 

2.  Hydrochlonc  Acid. — Many  coloring  matters  undergo  some 
change  when  brought  into  contact  with  even  weak  solutions  of  free 
hydi-ochloric  acid.  Methyl  violet  (weak  one-per-cent.  solution)  turns 
blue;  fuchsiu  is  slightly  discolored;  troi)a3olin  (saturated  solution) 
turns  from  yellow  to  dark  red-brown ;  benzoi^urpurin  turns  from  in- 
tense red  to  light  red ;  Congo  red  (one-jier-cent.  solution)  or  Congo 
I^aper  turns  from  red  to  dark  blue.  Of  all  these  colors  I  think  Congo 
is  the  most  reliable  one.  As  organic  acids  when  present  in  consider- 
able quantity  may  also  give  these  color  changes,  it  is  of  great  impor- 
tance to  have  another  reaction  for  hydrochloric  acid  which  the  organic 
acids  do  not  show. 

Gucnzhnrff  8  Phloro(jluci) I- Vanillin  Test. — Guenzburg'"  first  taught 
us  such  a  test  with  his  phloroglucin-vanillin  solution.  This  solution 
contains  two  i^arts  i)hloroglucin,  one  part  vanillin,  and  thirty  parts 
alcohol.  The  test  is  made  in  the  following  manner:  One  droj:)  of  the 
filtrate  is  put  on  a  porcelain  dish,  and  a  drop  of  the  phloroglucin- 
vanillin  solution  is  added  and  well  mixed  with  a  glass  rod.  The  por- 
celain dish  is  now  heated  over  a  sx)irit  lani]i,  and  the  fluid  is  allowed 
slowly  to  evaporate.    The  presence  of  even  small  quantities  of  hydro- 
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chloric  acid  gives  rise  to  a  beaiitiM  cherry-red  color.  If  there  be 
only  traces  of  fi-ee  hydrochloric  acid,  the  margin  of  the  examined 
spot  turns  cherry  red. 

Boas'  Besorcin  Sugar  Test."— The,  solution  consists  of  resorciu  5, 
sacch.  albi  3,  alcohol  ad  100.  The  test  is  made  exactly  in  the 
same  way  as  with  the  phloroglucin-vanillin  solution.  The  hydro- 
chloric acid  is  recognized  by  giving  a  cherry-red  color  with  the  Boas 
reagent.  This  test  is  also  very  reliable,  but  as  I  have  shown,"  less 
sensitive  than  the  Guenzburg  reaction. 

3.  Lactic  Acid. — The  best  test  for  lactic  acid  is  made  with  the 
TJffelmann  solution,''  which  should  always  be  freshly  prepared.  It 
consists  of  a  two-per-cent.  carbolic  acid  solution  in  water,  to  which 
is  added  a  drop  of  sesquichloride  of  iron.  This  test  solution  has  an 
amethyst  blue  color.  Place  about  2  c.c.  of  this  Uffelmann  solution 
in  a  test  tube,  and  add  a  few  drops  of  the  filtrate.  The  presence  of 
lactic  acid  brings  on  a  canary-yellow  color;  the  presence  of  fatty 
acids  produces  an  ashy-gray  color,  whereas  inorganic  acids  decolor- 
ize the  solution. 

As  some  of  the  phosphates  are  liable  to  give  the  same  reaction 
as  lactic  acid  with  the  Uif  elmann  solution,  and  as  these  salts  are  very 
often  present  in  the  gastric  contents,  the  surest  way  to  discover  the 
presence  of  lactic  acid  in  the  filtrate  is  the  following:  5  or  10  c.c.  of 
the  filtrate  are  well  shaken  for  quite  a  while  in  a  test  tube  with  a 
double  quantity  of  ether.  Then  the  tube  is  allowed  to  stand  a  few 
minutes  until  the  ether  has  separated  from  the  watery  solution. 
Pour  the  ethereal  portion  into  another  test  tube,  which  is  placed  in 
a  glass  of  hot  water,  so  as  to  allow  its  contents  to  evaporate.  After 
the  evajjoration  has  taken  place,  only  a  few  drops  remain  in  the  test 
tube.  Add  1  to  2  c.c.  of  distilled  water  and  test  for  lactic  acid  with 
the  Ufi'elmanu  solution.  If  a  canary  color  now  arises  the  presence 
of  lactic  acid  is  positively  shown. 

4.  Acidity. — The  degree  of  acidity  is  determined  by  adding  a  drop 
of  a  one-per-ceut.  alcoholic  solution  of  x^henolphthaleiu  to  10  c.c.  of 
the  filtrate,  and  adding  as  many  cubic  centimetres  of  a  one-tenth  nor- 
mal sodium-hydrate  solution  until  a  slightly  red  color  arises.  The 
number  of  cubic  centimetres  of  the  one-tenth  sodium  hydrate  solution 
required  for  that  i)urpose  is  multij^lied  by  ten  and  expressed  by  this 
figure — i.e.,  the  degree  of  acidity  is  expressed  by  the  number  of  cubic 
centimetres  of  a  one-tenth  normal  sodium-hydrate  solution  required 
to  saturate  or  make  slightly  alkaline  100  c.c.  of  the  filtrate.  Thus  if 
we  find  that  10  c.c.  of  the  filtrate  require  6  c.c.  of  the  one-tenth  normal 
sodium-hydrate  solution  in  order  to  bring  on  the  red  color  after  the 
addition  of  phenophthalein,  we  say  the  acidity  is  60.    The  figure  of 
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the  acidity  multiplied  by  0.00865  gives  the  per  cent,  amount  of  hy- 
drochloric acid.  If,  for  instance,  the  acidity  is  GO,  then  the  per  cent, 
of  hydrochloric  acid  will  be  GO  X  0.00365  ==0.219  per  cent. 

The  different  elements  comprising  the  acidity,  and  their  quanti- 
tative determi nation,  we  shall  describe  later  on. 

5.  Fropejitoncs. — One  of  the  results  of  the  digestive  activity  of 
the  stomach  is  the  formation  of  propeptones  and  peptones  from  the 
albuminates.  The  best  test  for  the  presence  of  propeptones  is  the 
addition  of  an  equal  part  of  a  saturated  solution  of  sodium  chloride 
to  a  small  quantity  of  the  filtrate.  Propeptone  then,  if  i)resent,  is 
preciijitated  and  the  solution  becomes  the  more  turbid  the  greater  the 
quantit}^  of  propejjtone.  In  case  no  precipitate  is  formed,  add  a 
drop  or  two  of  acetic  acid ;  then  the  solution  will  turn  turbid  in  case 
propeptone  is  present.  If  heated,  the  solution  clears  up  again,  and 
when  allowed  to  cool  the  propeptone  precipitates  anew,  and  the 
solution  again  becomes  turbid. 

6.  Peptone. — A  few  cubic  centimetres  of  the  filtrate  (best  after  hav- 
ing precipitated  the  ijropeptone  and  filtered)  are  made  strongly  al- 
kaline by  the  addition  of  some  sodium-hydrate  solution,  and  a  few 
drops  of  a  weak  (one-per-cent. )  sulphate-of-copjjer  solution  are  then 
added.  The  presence  of  peptone  gives  rise  to  a  purplish  or  violet- 
red  color. 

7.  Pepsin. — A  thin  disc  (1  cm.  in  diameter  and  about  1  mm. 
thick)  of  the  white  of  a  hard-boiled  egg  is  put  into  a  test  tube  con- 
taining 5  c.G.  of  the  filtrate  and  kept  at  blood  temperature.  If  hy- 
drochloric acid  is  not  present  in  the  filtrate,  it  is  necessary  to  add 
two  drops  of  the  diluted  muriatic  acid.  The  presence  of  pepsin 
effects  a  disintegration  or  a  disappearance  of  the  egg  disc  in  from 
two  to  six  hours. 

8.  Rennet  Ferment. — Take  about  5  c.c.  of  milk  in  a  test  tube  and 
add  three  to  four  drops  of  the  filtrate.  Mix  thoroughly  and  keep  the 
tube  in  a  glass  of  warm  water.  In  from  ten  to  fifteen  minutes  the 
milk  becomes  curdled.  In  case  coagulation  does  not  occur  in  an 
hour  or  two,  then  no  rennet  ferment  is  present,  although  rennet  zy- 
mogen may  exist.  To  test  for  the  latter,  it  is  necessary  to  add  to 
the  same  specimen  of  milk  a  few  drops  of  a  one-per-cent.  chloride  of 
calcium  solution,  and  again  allow  it  to  stand  a  few  minutes.  If  the 
milk  remains  uncurdled  even  then,  there  is  no  rennet  zymogen 
present,  otherwise  the  coagulation  would  have  taken  place. 

9-12.  The  Htarchj  derivatives  resulting  from  the  pytaliu  digestion 
begun  in  the  mouth  and  continued  in  the  stomach  consist  of  dextrin, 
erythrodextrin,  achroodextrin,  and  maltose.  A  few  drops  of  Lugol's 
solution  (iodine  0.1,  potassium  iodide  0.2,  aq.  dest.  200.0)  are  added 
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to  a  small  quantity  of  the  filtrate.  The  presence  of  (9)  dextrin  turns 
the  fluid  blue,  (10)  erythrodextriu  gives  rise  to  a  red  color.  The 
(11)  achroodextriu  discolors  the  yellowish  tint  of  the  Lngol  solution, 
while  (12)  maltose  does  not  change  the  color  of  the  solution.  For 
maltose  or  sugar,  we  can  besides  make  use  of  Trommer's  test. 

In  the  healthy  condition,  the  results  of  the  analysis  of  the  stom- 
ach contents  one  to  one  and  a  half-hours  after  the  test  breakfast  are 
as  follows:  acid  reaction ;  free  hydrochloric  acid  present;  lactic  acid 
not  present;  total  acidity  varying  from  40  to  60  (=0.15-0.21  per  cent, 
hydrochloric  acid) ;  propeptone  present  in  small  amount;  peptone  in 
larger  proportions ;  pepsin  and  rennet  present ;  sugar  present;  achro- 
odextriu present;  erythrodextrin  present  in  small  amounts  or  ab- 
sent; dextrin  absent.  From  these  normal  standards  we  find  many 
deviations  in  the  sick,  and  we  shall  have  to  investigate  later  on  the 
chemical  processes  in  the  stomach  in  all  disturbances  of  this  organ. 

Although  the  above  tests  will  suffice  for  the  great  majority  of 
cases,  it  will  be  better  to  describe  a  few  additional  methods  which  are 
not  complicated  and  which  will  serve  to  determine  more  minutelj^ 
several  factors  in  the  gastric  analysis.  The  acidity  of  the  gastric 
contents  is  as  a  rule  due  to  acid  salts,  acid  comijounds  of  albumin, 
and  free  acids  (hydrochloric  and  lactic,  and  sometimes  various  other 
organic  acids).  It  is  sometimes  of  importance  to  ascertain  the  pres- 
ence and  the  quantity  of  each  of  these  factors  sei^arately. 

The  presence  of  fatty  or  volatile  acids  is  recognized  by  boiling  a 
few  cubic  centimetres  of  the  filtrate  in  a  test  tube.  A  strip  of  wet, 
blue  litmus  paper  is  held  over  the  vapors  escaiiing  at  the  top  of  the 
test  tube.  The  presence  of  these  fatty  acids  will  turn  blue  litmus 
l^aper  red.  Their  quantity  can  be  ascertained  by  boiling  10  c.c. 
of  the  filtrate  for  about  half  an  hour,  adding  to  the  residue  sufficient 
distilled  water  until  the  quantity  amouuts  again  to  10  c.c.  and  now 
determining  the  degree  of  acidity  in  this  liquid  by  phenoljjhthalein. 
This  figure  subtracted  from  the  figure  of  the  total  acidity  of  the 
filtrate  will  give  the  quantity  of  the  fatty  acids. 

Acetic  acid,  if  present  in  larger  quantities,  can  easily  be  detected 
by  its  characteristic  smell;  if  present  in  smaller  quantities  it  may  be 
detected  by  neutralizing  the  watery  residue  of  the  ethereal  extract 
with  carbonate  of  soda,  and  then  adding  neutral  chloride  of  iron  solu- 
tion, when  a  beautiful  red  color  is  developed. 

The  quantitative  determination  of  lactic  acid  may  be  made  in  the 
following  way:  10  c.c.  of  the  filtrate  are  well  shaken  with  a  large 
quantity  of  ether.  The  ether  is  then  separated  from  the  watery  solu- 
tion and  the  degree  of  acidity  is  determined  in  this ;  by  subtracting 
the  figure  obtained  from  the  total  acidity  and  multiplying  by  0.09, 
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we  have  then  the  percentage  of  h^ctic  acid.  This  method  presup- 
poses the  absence  of  vohitile  acids;  hut  if  they  are  ])resent,  they 
have  to  be  tirst  eliminated  by  boiling.  The  further  steps  in  the  pro- 
cess of  determining  the  quantity  of  lactic  acid  must  then  be  per- 
formed in  the  same  manner  as  above  described. 

Estimation  of  Free  Hydrochloric  Acid. 

This  can  be  done  by  any  one  of  the  following  methods : 

1.  Miiitzs  3Iethod.'"—To  10  c.c.  of  the  filtrate,  decinormal  sodium- 
hydrate  solution  is  added  in  such  a  quantity  that  a  drop  of  the  mix- 
ture no  longer  gives  Guenzburg's  phloroglucin-vanillin  test.  The 
amount  of  the  decinormal  soda  solution  used  multiplied  by  ten  gives 
the  figui-e  of  the  free  hydrochloric  acid.  The  percentage  of  free 
hydrochloric  acid  can  be  obtained  from  this  figure  in  the  same  man- 
ner as  above  stated  for  the  total  acidity  by  multiplying  it  by  0.00365. 

2.  Method  of  lloerner^"  and  Boas." — The  degree  of  acidity  of  free 
hydrochloric  acid  is  here  determined  either  by  Congo  paper  or  by 
one-jjer-cent.  Congo-red  solution,  both  of  which  are  indicators  which 
turn  blue  in  the  presence  of  free  acid.  The  decinormal  soda  solution 
is  then  added  until  the  blue  color  begins  to  turn  red.  Boas  takes  5 
c.c.  of  the  filtrate  and  5  c.c.  of  the  Avatery  Congo-red  solution  (one 
I>er  cent).  I  myself  add  only  one  or  two  drops  of  the  same  solution 
to  the  filtrate.    The  estimate  is  made  in  the  way  above  mentioned. 

3.  Toepfer's  Method.^'' — Toepfer  makes  use  of  dimethylamidoazo- 
benzol  in  a  half-per-cent  alcoholic  solution  for  the  recognition  and 
the  estimation  of  the  amount  of  free  hydrochloric  acid.  Hydro- 
chloric acid  even  in  small  quantities  gives  a  red  color  with  this 
indicator.  The  decinormal  solution  is  added  until  the  red  color  dis- 
appears and  a  slight  yellow  color  arises.  This  method  has  been 
thoroughly  studied  in  this  country  by  J.  Friedenwald  and  is  highly 
recommended.  From  my  own  experience  I  would  recommend  the 
method  for  the  quantitative  determination  of  free  HCl,  onlj^  after  the 
presence  of  the  latter  has  been  first  demonstrated  by  Guenzburg's 
test;  for  lactic  acid,  if  present  in  considerable  quantit}',  may  also 
give  a  positive  reaction  with  Toepfer's  solution. 

Estimation  of  Combined  Hydrochloric  Acid. 

The  combined  hydrochloric  acid  may  be  determined  according  to 
Toepfer  by  titrating  with  alizarin  until  the  appearance  of  a  violet 
color,  and  deducting  the  found  acidity  from  the  total  acidity  with 
I)henolphthaleiu  as  an  indicator.    Toepfer  asserts  that  alizarin  is 
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sensitive  to  all  tlie  elements  comprising  tlie  acidity  except  to  the 
combined  LydrocLloric  acid. 

In  case  free  liydrocliloric  acid  is  absent,  and  it  should  be  impor- 
tant to  ascertain  whether  combined  hydrochloric  acid  is  present,  the 
following  method  suggested  by  Sjoequist='  and  modified  by  Ewald" 
may  be  applied.  Ten  cubic  centimetres  of  the  filtrate  are  mixed  with 
about  one-half  gram  barium  carbonate  in  a  platinum  capsule.  The 
fluid  is  then  evaporated  to  dryness  and  reduced  to  ashes.  After  cool- 
ing, the  residue  is  dissolved  in  hot  water  and  filtered.  Several  drops 
of  a  concentrated  soda  solution  are  now  added  to  the  filtrate.  If  the 
fluid  remains  clear,  hydrochloric  acid  is  totally  absent.  If  a  i)recipi- 
tate  forms  after  the  addition  of  the  soda  solution,  then  the  amount  of 
the  precipitate  will  allow  us  to  judge  approximately  of  the  quantity 
of  combined  hydrochloric  acid. 

The  presence  as  well  as  the  quantity  of  acid  salts  are  best  deter- 
mined by  Leo's method.  A  few  drops  of  the  filtrate  are  put  in  a 
watch  glass  and  a  small  amount  of  powdered,  chemically  pure  calcium 
carbonate  is  added,  the  mixture  is  stirred  with  a  glass  rod,  and  the 
reaction  is  tested  with  blue  litmus  paper.  If  it  turns  red,  then  acid 
salts  are  present,  for  the  calcium  carbonate  combines  only  with  the 
free  acids  but  not  with  the  acid  salts. 

Leo's  method  for  determining  the  quantity  of  free  and  combined 
hj'drochloric  acid  is  based  on  the  principle  that  calcium  carbonate 
neutralizes  free  and  combined  hydrochloric  acid,  but  not  the  acid 
salts  at  ordinary  temperatures.  As  the  degree  of  acidity  of  acid 
phosphates  is  higher  when  calcium  chloride  is  present,  and  inasmuch 
as  this  salt  is  always  developed  in  small  quantities  after  the  addition 
of  calcium  carbonate,  Leo  determines  the  acidity  before  and  after  the 
addition  of  the  latter,  having  added  calcium  chloride  to  both.  He 
proceeds  as  follows : 

After  the  separation  of  all  organic  acids  fi'om  the  filtrate,  10  c.c. 
(first  portion)  are  taken,  and  6  c.c.  of  a  concentrated  calcium  chlo- 
ride solution  added,  and  the  degree  of  acidity  is  determined  hy  phenol- 
phthalein  and  a  deciuormal  sodium-hydrate  solution.  Fifteen  cubic 
centimetres  of  the  filtrate  of  the  gastric  contents  (second  portion)  are 
again  taken,  and  mixed  with  i^owdered,  chemically  pure  calcium  car- 
bonate and  filtered.  Of  this  filtrate  10  c.c.  are  taken  and  placed  in 
a  bottle  provided  with  a  rubber  stopper  in  which  are  inserted  two 
glass  tubes,  one  short  and  the  other  reaching  down  nearly  to  the  bot- 
tom of  the  bottle.  To  the  ujjper  end  of  this  long  glass  tiibe  is  attached 
a  piece  of  rubber  tubing  terminating  in  a  bulb  by  means  of  which 
air  can  be  introduced  into  the  bottle.  After  the  air  has  been  blown 
in  for  some  time,  in  order  to  drive  out  the  carbonic  acid  tliat  has 
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formed,  the  acidity  of  tlio  soluticm  is  determined  with  phenolphtha- 
leiu  nud  deciuormal  sodium  hydrate  solution.  By  subtracting  the 
figure  of  acidity  obtained  in  the  second  portion  from  that  obtained 
in  the  first,  we  have  the  amount  of  acidity  corresponding  to  the 
free  and  combined  hydrochloric  acid. 

If  no  organic  acids  have  been  present  in  the  filtrate,  the  last  ob- 
tained figure  subtracted  from  the  total  acidity  Avill  give  the  quantity 
of  acid  salts. 

During  the  last  six  or  seven  years  a  host  of  methods  have  been 
described,  serving  the  purpose  of  determining  analytically  either  the 
free  and  the  combined  hydrochloric  acid  or  the  chlorides.  We  need 
only  mention  the  methods  of  Sjoequist,"  Winter-Hay  em,'  Martins 
and  Luettke,"  Hehner-Seeman."  All  of  these  are  quite  comi)licated 
and  far  from  being  exact.  It  has  been  found  that  the  gastric  con- 
tents contain  considerable  quantities  of  ammonia  (NH^)  in  the  form 
of  ammonium  chloride  (NH,C1).  All  the  methods  mentioned  are 
based  on  results  obtained  tinder  the  application  of  heat,  notwith- 
standing the  fact  that  the  latter  will  lead  to  the  evaporation  of  am- 
monia and  the  formation  of  free  hydrochloric  acid.  The  error  which 
thus  arises  merely  from  this  circumstance  exceeds  ten  i^er  cent. 
(Kosenheim,"  H.  Strauss,'"  and  others).  But  besides  the  eiTors  of 
these  analytical  methods,  it  has  been  found  by  the  most  eminent 
authors  that  in  reference  to  treatment  and  diagnosis  we  do  not  derive 
from  these  tests  any  more  data  than  fi'om  the  simple  method  of  titra- 
tion and  determination  of  free  hydrochloric  acid  (Honigmann,"  von 
Noorden,^'  H.  Strauss,  Rosenheim).  For  this  reason  we  do  not 
think  it  necessary  to  give  a  detailed  account  of  these  analytical 
methods.  For  practical  purijoses  the  determination  of  the  total 
acidity  (a=acidity),  of  the  free  hydrochloric  acid  (Z=acidum  hydro- 
chloricum  liberum),  and  the  qualitative  test  for  lactic  acid  as  above 
detailed  will  suffice.  In  some  instances  Leo's  method  may  also  be 
apijlied;  in  this  way  the  quantity  of  combined  hydrochloric  acid 
f^'=acidum  liydrochloricum  combinatum)  and  the  quantity  of  acid 
salts  may  be  ascertained. 

Contraindications  to  the  Use  of  the  Stomach  Tnhe. 

The  application  of  the  tube  is  not  advisable  in  cases  of  recent 
hemon-hages,  no  matter  whether  from  the  stomach  or  from  the  lungs, 
in  all  cases  of  fresh  ulcers  of  the  stomach,  in  cases  of  aortic  aneur- 
ysm, and  in  markedly  cachectic  and  debilitated  persons.  In  cases 
in  which  thf-rc,  is  a  mere  HnH])icion  of  an  ulcer,  some  authors  employ 
the  soft-rubber  tuljc,  while  others  are  ojjposed  to  its  use. 
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Other  3fethocls  of  Testing  the  Gastric  Sea-etion. 

Notwithstanding  the  great  importance  of  tlie  results  derived  from 
chemical  analysis  of  the  stomach  contents  obtained  by  means  of  the 
soft-rubber  tube,  this  comparatively  new  method  has  as  yet  not  gen- 
erally been  adopted  by  the  medical  profession,  for  the  reason  that 
the  examination  by  means  of  the  tube  is  often  unpleasant  and  repug- 
nant to  the  patient.  Moreover,  some  patients  absolutely  refuse  to 
undergo  this  method  of  examination.  To  obviate  these  difficulties 
several  other  methods  have  been  devised. 

1.  Ouenzburg's  Blethod." — The  patient  swallows  0.2  gm.  potassium 
iodide  enclosed  in  a  small  rubber  bag  fastened  with  fibrin  threads. 
Aiter  the  disintegration  of  the  fibrin  by  digestion,  the  rubber  bag 
opens  and  the  i^otassiiim  iodide  is  now  set  free  and  ready  for  absorp- 
tion. As  soon  as  iodine  is  detected  in  the  saliva,  we  are  sure  that 
the  fibrin  has  been  digested,  and  from  this  Guenzburg  concluded  the 
presence  of  hydrochloric  acid.  This  method  though  ingenious  is 
not  adapted  for  practical  purposes;  for  while,  on  the  one  hand,  it 
necessitates  examining  of  the  saliva  for  quite  a  period  of  time  (one  to 
two  hours),  on  the  other  the  appearance  of  iodine  in  the  saliva  does 
not  conclusively  prove  that  the  fibrin  has  been  digested  in  the  stom- 
ach. The  rubber  bag  may  have  escaped  into  the  intestines,  the 
fibrin  may  have  been  digested  there,  and  the  potassium  iodide  ab- 
sorbed. Thus  we  cannot  reach  any  decisive  conclusion  as  to  the 
condition  of  the  gastric  secretion  by  this  method.  The  same  remarks 
apply  to  Sahli's  method,  which  corresponds  in  most  respects  to  the 
one  just  described. 

Spallanzani-Udinger' s  Sponge  Method.— 'EiMviger*^  fastened  a  small 
sponge  to  a  silk  thread  which  he  caused  his  patient  to  swallow. 
After  several  minutes  he  withdrew  the  sponge  from  the  stomach,  and 
after  squeezing  it  out  examined  the  fluid  so  obtained  for  hydrochloric 
acid.  This  method,  which  had  been  practised  before  by  Spallanzani, 
is  defective  in  the  following  particulars:  1.  The  sponge  is  partly 
squeezed  out  during  its  withdrawal  through  the  narrow  passages 
(cardia  and  introitus  oesophagi) ,  and  thus  much  of  the  gastric  con- 
tents is  lost;  2.  It  absorbs  some  of  the  secretions  of  the  oesophagus 
and  liharynx,  and  thus  the  few  remaining  drops  of  gastric  contents  in 
the  sponge  are  impure  (that  is,  mixed  with  other  fluids)  and  some- 
times are  altered  in  their  chemical  state. 

Stomach  Bucket  {Ei)ihorn)."— The  bucket  consists  of  a  small 
capsule-shaped  vessel  (If  cm.  long,  f  cm.  wide)  made  of  silver;  on 
the  top  there  is  a  large  opening  surmounted  by  an  arch  to  which  a 
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silk  thread  ia  tied  (Fig.  21),  and  a  knot  is  made  in  the  latter  at  a 
distance  of  sixteen  inches  from  tlie  attachment. 

In  order  to  obtain  a  sample  of  the  stomach  contents,  we  proceed 
as  follows:  The  bucket  is  dipped  into  lukewarm  water,  filled  and 
emptied  (this  serves  to  make  the  inside  of  the  vessel  moist,  so  that 
it  will  more  easily  take  up  the  contents  of  the  stomach).  Then  the 
patient  is  asked  to  open  his  mouth  widely,  and  the  bucket  is  placed 
on  the  root  of  the  tongue  (almost  in  the  pharynx) ;  the  patient  should 
now  swallow  once  or  twice.  The  vessel  after  a  short  time  (one  to  two 
minutes)  enters  the  stomach.  As  soon  as  the  knot  of  the  thread  is 
at  the  lips  the  bucket  is  in  the  stomach,  for  the  distance  from  the 


Fig.  21.— The  Stomach  Bucket  (Einhorn).  1,  Fiq.  22.— The  Stomach  Bucket  Set. 

Small  size;  2,  large  size;  3,  top  view. 

teeth  to  the  cardia  is  usually  sixteen  inches.  The  vessel  is  left  there 
for  about  five  minutes  and  then  withdrawn. 

During  the  withdrawal  of  the  apparatus  a  resistance  is  usually 
felt  at  the  introitus  oesojihagi.  To  overcome  this  difficulty,  when 
the  apparatus  is  at  that  narrow  jjoint  the  patient  should  swallow. 
By  the  act  of  swallowing  the  larynx  is  pushed  forwards  and  up- 
wards, and  thus  the  passage  is  free  and  the  bucket  can  be  withdrawn 
easily.  If  the  stomach  is  not  empt}^,  the  bucket  returns  filled  and  the 
amount  is  .sufficient  for  making  various  imi^ortant  tests.  In  people 
suffering  from  an  abundant  secretion  of  the  mucous  membranes  the 
bucket  might  become  filled  with  mucus  before  entering  the  stomach, 
and  then  in  emi)tying  the  vessel  one  would  find  clear  mucus  instead 
of  chyme.  In  such  cases  it  is  necessary  to  make  the  trial  again  and 
to  cover  the  opening  with  a  thin  gelatinous  capsule,  which  keeps 
away  the  mucus  from  the  vessel  on  its  way  to  the  stomach ;  there  the 
capsule  is  dissolved  and  the  stomach  contents  can  now  enter  the 
apparatus.    On  its  return  from  the  stomach,  the  bucket  being  filled, 
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tlie  mucus  cannot  to  any  extent  enter  into  it.  The  best  time  for 
obtaining  a  sample  of  the  stomach  contents  is  one  hour  after  Ewald's 
test  breakfast. 

This  way  of  obtaining  a  small  quantity  of  gastric  contents  for 
examination  does  not  give  any  trouble,  nor  does  it  cause  any  exertion 
to  the  patient.  Even  in  ulcer  of  the  stomach  there  is  no  danger  what- 
ever from  hemorrhage  as  a  consequence  of  the  examination.  For 
this  reason  the  method  seems  to  be  especially  adapted  to  all  cases 
where  there  is  suspicion  of  an  ulcer  in  the  stomach,  and  where  we 
desire  to  avoid  the  tube.  It  is  also  suitable  for  the  general  prac- 
titioner who  does  not  intend  to  make  an  exact  analysis  of  the  gastric 
contents,  but  who  desires  to  determine  whether  there  exists  free 
hydrochloric  acid  or  not.  The  gastric  contents  withdrawn  in  the 
bucket  are  examined  directly,  without  being  filtered,  in  the  following 
way : 

1.  By  means  of  blue  litmus  paper  it  can  be  determined  whether 
the  contents  are  acid ;  if  so  the  paper  turns  red. 

2.  With  Congo  paper  whether  there  are  free  acids  or  only  acid 
salts ;  the  presence  of  free  acids  turns  Congo  paper  blue,  otherwise 
the  Congo  color  is  not  changed. 

3.  If  there  are  free  acids  it  is  necessary  to  find  out  whether  there 
is  hydrochloric  acid  present  or  not.  For  this  purpose  take  one  drop 
of  the  contents  and  one  drop  of  Guenzburg's  solution  and  mix  them 
thoroughly  in  a  white  porcelain  dish.  This  dish  is  now  heated  over 
an  alcohol  lamp ;  when  the  fluid  evaporates,  a  cherry-red  color  ap- 
pears in  the  same  spot  if  hydrochloric  acid  is  present  even  in  a  very 
small  amount. 

4.  The  amount  of  hydrochloric  acid,  or  the  acidity,  can  be  approx- 
imately determined  by  gradually  diluting  one  drop  of  the  contents 
with  water  until  the  above-mentioned  Guenzburg's  reaction  for  hj'dro- 
chloric  acid  begins  to  disappear  in  the  diluted  fluid.  Normally  the 
stomach  contents  can  be  diluted  from  eight  to  ten  times  and  yet 
show  the  Guenzburg  reaction.  In  this  way  cases  where  we  are  able 
to  dilute  only  five  times,  or  even  less,  must  be  considered  as  cases  of 
subacidity  (too  small  an  amount  of  acidity) ,  and  cases  where  we  are 
able  to  dilute  more  than  twelve  times  as  cases  of  hj'peracidit3'  or 
superacidity  (too  great  an  amount  of  acidity) .  In  cases  where  no 
acidity  whatever  is  found,  we  shall  have  to  deal  with  auacidit}". 

5.  Pepsin  and  rennet,  the  two  ferments  of  the  stomach,  generaUy 
accompany  each  other,  and  we  can  conclude  by  the  presence  of  one 
that  of  the  other.  We  prove  the  presence  of  the  ferments  by  making 
the  following  test  for  the  rennet  ferment :  Two  drops  of  the  stomach 
contents  are  mixed  with  about  2  c.c.  of  milk  and  kept  either  in  a 
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warm  place  or  iu  a  glass  with  warm  water.  If  rennet  be  present  the 
milk  will  become  curdled  in  about  ten  or  twenty  minutes. 

Dr.  Dickinson,"  of  Erie,  Pa.,  has  made  a  comparative  study  of  the 
results  obtained  after  an  examination  by  means  of  the  tube  and  a 
minute  analysis  of  the  filtered  gastric  contents,  and  the  result  gained 
after  examination  with  a  stomach  bucket  and  the  coarse  method  of 
analysis  just  described.  He  examined  thirteen  persons  by  means  of 
both  methods,  and  found  that  the  results  harmonized  pretty  closely. 
The  degree  of  acidity  corresponded  quite  accurately  to  the  figure 
obtained  by  dilution. 

The  examination  with  the  tube  is  as  a  rule  preferable  to  that  with 
the  stomach  bucket,  as  the  quantity  of  gastric  contents  obtained  with 
the  former  is  certainly  large,  and  permits  a  more  detailed  examina- 
tion. Whenever,  however,  the  examination  with  the  tube  is  contra- 
indicated,  or  when  the  patients  refuse  its  introduction,  the  examina- 
tion with  the  bucket  will  certainly  be  able  to  replace  the  tube  and 
to  afford  us  more  thorough  information  as  to  the  secretory  functions 
of  the  stomach. 

Determination  of  the  Quantity  of  Chyme  loithin  the  Stomach. 

The  quantity  of  chyme  can,  as  a  rule,  be  determined  by  having 
the  patient  empty  the  contents  of  his  stomach  through  the  tube  by 
means  of  the  exyjression  method.    The  quantity  can  then  be  directly 
measured,  and  will  give  the  exact  figure  of  the  gastric  contents,  pro- 
^aded  we  are  positive  that  the  stomach  is  now  empty.    This  may  be 
determined  by  blowing  air  through  the  same  tube  into  the  stomach ; 
if  no  bubbling  sound  is  heard,  but  merely  the  sound  produced  by  the 
air  striking  the  gastric  walls,  the  organ  may  be  regarded  as  empty. 
Occasionally,  however,  it  is  quite  difficult  to  withdraw  the  entire 
quantity  of  gastric  contents  (especially  in  cases  of  dilatation  of  the 
stomach  with  stenosis  of  the  pylorus).    In  the  latter  instance,  the 
quantity  of  the  gastric  contents  can  be  ascertained  by  the  procedure 
described  by  Mathieu  and  Eemond."    This  is  done  in  the  following 
manner:  Some  time  after  a  meal  a  small  portion  of  the  contents  is 
obtained  by  the  ordinary  expression  method.    Then  the  tube,  while 
still  in  the  stomach,  is  attached  to  the  funnel  arrangement  (ordinarily 
used  for  lavage)  and  a  certain  quantity  of  water  (usually  200  c.c.)  is 
poured  into  the  stomach.    By  raising  the  funnel  up  and  down  several 
times  and  by  having  the  patient  shake  his  abdomen  thoroughly,  a 
comx>lete  mixture  of  the  ingested  water  with  the  contents  is  soon 
accomj)lished.    Another  portion  of  the  mixed  gastric  contents  is  now 
obtained.    By  determining  the  degree  of  acidity  in  the  first  and 
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second  portions  separately,  the  amount  originally  contained  in  tbe 
stomacli  can  be  easily  found,  according  to  the  following  calculation : 
If  X  represents  the  ciuantity  which  was  originally  in  the  stomach, 
a  the  degree  of  acidity  of  the  first  obtained  portion,  a'  the  degree  of 
acidity  of  the  second  portion,  and  q  the  quantity  of  water  which  has 
been  ingested,  the  following  equation  can  now  be  established: 

ax=a  x-f-u  q,  or  x(a— a  )  =a  q,  or  x= — - 

a-a' 

that  is,  the  quantity  originally  in  the  stomach  is  equal  to  the  number 
of  cubic  centimetres  of  water  poured  into  the  stomach,  multiplied  by 
the  degree  of  acidity  of  the  second  portion,  divided  by  the  figure 
resulting  by  deducting  the  degree  of  acidity  of  the  second  portion 
from  that  of  the  first. 

Abnormal  Gomtituents  of  the  Gastric  Gontents. 

The  gastric  contents  are  sometimes  mixed  with  some  abnormal 
products,  which  may  be  of  importance  with  regard  to  diagnosis. 
They  may  contain  mucus,  bile  and  intestinal  juice,  blood,  or  pus. 

Mucus,  if  present  in  considerable  quantity,  is  easily  recognized. 
It  usually  occupies  the  ujjper  part  of  a  fluid,  presents  a  more  watery 
color,  and  can  be  lifted  partly  from  the  surface  by  means  of  a  glass 
rod,  on  account  of  its  adhesive  quality.  If  it  is  present  only  in  small 
quantities,  its  existence  in  the  gastric  filtrate  is  best  revealed  by  add- 
ing a  few  drops  of  dilute  acetic  acid,  which  then  forms  a  characteristic 
precipitate,  settling  on  the  bottom  of  the  vessel. 

Small  quantities  of  bile  and  intestinal  juice  in  the  stomach  are  often 
met  with,  even  normally,  in  examination  of  the  patient  in  the  fasting 
condition.  The  tube  i^robably  produces  a  slight  regurgitation  of  the 
duodenal  contents  into  the  stomach.  The  frequent  occurrence  of  con- 
siderable quantities  of  bile  and  intestinal  juice  within  the  stomach -is 
always  due  to  some  abnormal  condition,  either  to  a  relaxation  of  the 
pylorus  or  to  a  stenosis  of  the  duodenum,  situated  below  the  mouth 
of  the  bile  duct.  The  presence  of  bile  is  easily  noticed,  either  by  its 
golden-yeUow  color,  or  (if  mixed  with  gastric  juice)  by  its  more 
greenish  aspect.  Whenever  there  is  doubt  as  to  the  presence  of  bile, 
the  usual  test  which  serves  for  its  detection  in  the  urine  may  be 
api^lied. 

The  presence  of  intestinal  juice  is  recognized  by  its  characteristic 
ferments :  trypsin,  amylopsin,  and  steapsin. 

1.  The  filtrate  is  mixed  with  one-per-cent.  solution  of  carbonate  of 
sodium  until  it  has  a  decidedly  alkaline  reaction.    A  flake  of  fibrin 
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is  tlieu  Htldetl  to  the  liltnite,  which  is  kept  iu  a  warm  phice  for  quite 
a  Avhile.    The  tibriu  will  be  dissolved  by  the  action  of  the  try^jsiu. 

2.  Starch  will  be  changed  into  maltose  by  the  action  of  the 
amylopsin. 

3.  To  a  small  portion  of  milk  add  a  drop  of  blue  litmus  tincture 
and  a  few  cubic  centimetres  of  the  neutralized  filtrate  and  keep  at 
blood  temperature.  The  presence  of  steapsin  very  soon  changes  the 
blue  color,  and  the  milk  becomes  slightly  reddish  (caused  by  the  de- 
composition of  the  fat  into  the  fatty  acids  through  the  steapsin) . 

Blood,  if  present  iu  considerable  quantities  in  the  gastric  contents, 
is  very  easily  recognized.  Fresh  blood  can  hardly  be  mistaken  for 
anything  else,  if  present  even  in  small  quantities.  The  gastric  con- 
tents containing  blood  present  either  a  reddish  or  (if  the  blood  is  not 
fresh)  a  slightly  brownish  or  coffee-ground  color.  Occasionally,  if 
the  blood  is  present  in  large  quantities,  the  contents  may  appear 
black.  The  detection  of  blood,  when  the  gastric  contents  do  not  pre- 
sent the  appearances  just  mentioned,  must  be  made  in  the  following 
manner : 

1.  A  drop  of  the  contents  may  be  examined  under  the  microscope 
for  the  presence  of  red  blood  corpuscles. 

2.  If  the  presence  of  fresh  blood  is  suspected  the  filtrate  of  the 
gastric  contents  may  be  directly  examined  with  the  spectroscope. 
Blood,  if  present,  will  show  the  two  lines  of  oxyhemoglobin.  If  the 
blood  is  not  fresh,  or  if  the  gastric  contents  contain  a  considerable 
quantity  of  free  hydrochloric  acid,  then,  according  to  Weber  "  and 
Boas,*"  the  ordinary  examination  with  the  spectroscope  would  not 
show  the  presence  of  blood,  as  the  hematin  is  not  soluble  in  the  fil- 
trate.   H.  Weber  therefore  suggested  the  following  i^rocedure : 

3.  To  the  gasti'ic  filtrate  add  a  few  cubic  centimetres  of  concen- 
ti-ated  acetic  acid,  and  shake  thoroughly  with  sulphuric  ether.  The 
latter  presents  a  Tokay  wine  color  if  hemoglobin  or  hematin  is 
present. 

4.  Heller's  Blood  Test.  A  small  quantity  of  the  gastric  filtrate 
in  a  test  tube  is  mixed  Avith  the  same  quantity  of  normal  urine,  and 
sodium  hydrate  solution  is  added  until  a  decided  alkaline  reaction  is 
obtained.  The  tube  is  now  heated  over  the  spirit  lamp  until  it  begins 
to  boil.  The  appearance  of  a  flaky,  dark-red  sediment  proves  blood 
(the  reaction  consists  in  the  formation  of  hematin  and  its  combina- 
tion with  the  precipitated  phosphates). 

5.  fSchoenbein-Almen's  Blood  Test.  An  emulsion  of  equal  parts 
of  freshly  prepared  guaiac  tincture  and  ozonized  oil  of  turpentine 
(i.e.,  old  oil  of  turpentine  tliat  lias  been  exposed  to  the  air)  is  poured 
into  a  tube  over  the  gastric  filtrate :  A  white  ring  forms  at  the  point 
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where  both  mixtures  meet,  which  ring  assumes  a  Prussian  blue  color 
if  hemoglobin  is  present.  Instead  of  ozonized  oil  of  turpentine  the 
following  solution,  which  was  proposed  by  Huehnerfeld,  may  be  used: 

Acidi  acetici  glacialis  2 

Aquas  dest. ,  

Terebinthin.  et  spirit,  viji.  rectif.,        ....     aa  100 

6.  Teichmann's  Hemin  Test.  A  small  quantity  of  the  gastric 
contents  is  evaporated  in  a  porcelain  dish  over  a  spirit  lamp.  A  small 
part  of  the  residue  is  placed  on  an  object  glass  and  mixed  with  a 
small  quantity  of  pulverized  common  table-salt.  A  drop  of  glacial 
acetic  acid  is  poured  over  it,  covered  with  a  cover  glass,  and  slightly 
heated  over  a  spirit  lamp  until  small  bubbles  begin  to  rise.  Another 
drop  of  acetic  acid  is  now  again  added,  and  the  specimen  is  examined 
under  the  microscope.  The  presence  of  hemin  crystals  (rhomboid 
shape  and  beautiful  reddish  color)  proves  blood. 

7.  Korczynski  and  Jaworski's  "  Blood  Test.  A  small  quantity  of 
the  filtered  residue  is  placed  in  a  small  porcelain  dish,  a  trace  of 
chlorate  of  potassium  and  a  drop  of  concentrated  muriatic  acid  are 
added,  and  the  mixture  is  slowly  heated  over  a  spirit  lamp.  After 
all  the  chlorine  gas  has  escaped,  one  to  two  drops  of  a  dilute  solution 
of  potassium  ferrocyanide  are  added ;  a  distinctly  blue  color  (Berlin 
blue)  arises  if  blood  is  present. 

Pus. — Pus  is  very  seldom  found  in  the  gastric  contents.  It  is 
recognized  by  its  characteristic  ajipearance  under  the  microscope. 

Microscopical  Examhmtion  of  the  Gastric  Contents. 

The  microscopical  examination  of  the  gastric  secretion  found 
when  fasting  shows  normally  some  epithelial  cells,  cell  nuclei,  mucous 
corpuscles,  amorphous  material,  some  micro-organisms  (see  Fig.  23). 
The  occurrence  of  snail-like  cells  in  cases  of  hyperchlorhydria  was 
first  described  by  Jaworski,^"  who  considered  them  a  great  rarity; 
Boas,"  on  the  other  hand,  is  of  the  opinion  that  they  are  of  fre- 
quent occurrence.  The  latter  writer  considered  them  as  substances 
which  have  developed  from  the  mucus  under  the  influence  of  the 
gastric  juice.  I  concur  with  Boas  in  his  statement  that  the  snails  are 
frequently  found,  and  I  would  add  that  they  may  also  be  found 
in  patients  not  troubled  with  hyperchlorhydria.  I  found  them  once 
in  a  patient  with  normal  secretion,  and  once  in  some  fluid  which  had 
been  obtained  from  the  oesophagus  of  a  .patient  suffering  with  cancer 
of  the  cardia.  The  snail-like  cells  may  lie  separately  or  in  groups 
(see  Fig.  24). 
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Tlie  mieroscopical  examinatiou  of  the  gastric  contents  at  the 
height  of  digestion  (either  one  to  one  and  a  half-honrs  after  a  test 
breakfast  or  three  to  fours  hours  after  a  test  dinner)  will  allow  us  to 
judge  to  a  certain  extent  regarding  the  way  the  act  of  digestion  has 
progressed.  Normall}'  only  a  few  starchy  granules  are  found,  most 
of  which  have  already  lost  their  characteristic  spiral  configuration. 
The  muscular  fibres  have  likewise  already  undergone  deep  changes 
and  do  not  show  diagonal  stripes.  Plant  cells,  fat  in  fine  globules, 
and  difi'erent  kinds  of  micro-organisms  are  found  in  small  numbers. 


Fig.  23.— A  Specimen  of  Mucus  in  the  Gastric  Fio.  24.— A  Specimen  of  Mucus  in  the  Gastric 
Juice  Obtained  from  a  Patient  in  the  Fast-  Juice  Obtained  from  a  Patient  in  the  Fasting 
ing  Condition,  showing  mucous  corpuscles.  Condition,  showing  single  snail  forms  and 
amorphous  material,  and  a  few  epithelial  some  lying  in  groups;  also  amorphous  mate- 
cells,  rial  and  a  few  epithelial  cells. 


The  presence  of  a  large  amount  of  unchanged  starchy  granules  is 
most  frequently  noted  in  cases  of  hyperchlorhydria,  while  unchanged 
muscle  fibres,  showing  the  diagonal  stripes  clearly,  are  found  in  cases 
with  a  diminished  gastric  secretion. 

The  different  varieties  of  micro-organisms  found  in  the  stomach 
have  been  thoroughly  studied  by  de  Bary,"  Miller,"  MacFadyen,"*" 
Nencki,''  Abelous,"  Boas,'"  and  others.  While  a  few  years  ago  it 
was  believed  that  no  micro-organisms  can  develop  in  the  stomach 
containing  free  hydrochloric  acid  in  its  juice,  of  late  it  has  been 
proven  by  several  authors  that  micro-organisms  may  thrive  in  the 
.stomach,  even  if  it  contains  too  large  a  quantity  of  hydrochloric  acid 
— or,  in  other  words,  the  hydrochloric  acid  (of  the  gastric  juice)  does 
not  always  exclude  fermentative  processes  in  the  stomach.  Thus 
Kaufmann,"  of  New  York,  lias  described  a  case  in  which  a  condi- 
tion of  hypochlorhydria  existed  and  in  which  the  motor  function  of 
the  stomach  was  not  markedly  disturbed,  but  which  notwithstanding 
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microscopicallj^  gave  all  symptoms  of  fermentative  processes.  The 
gastric  contents  always  contained  numerous  living  bacteria  of  various 
tyiDes.    Dr.  Kaufmann  succeeded  in  sei^arating  the  eight  following 


Fig.  25.— A  Specimen  oC  Gastric  Contents  in  tlie  Fig.  30.— A  Specimen  of  Gastric  Contents 

Fasting  Condition  from  Patient  K,  witli  Carci-  from  Patient  witli  Ischochymia,  showing 

noma  Ventriculi.   a  and  6  partly  digested  mus-  sarcinee,  yeast  cells,  fat  globules,  and  fat 

cle  fibres  ;  c,  starch  granules  ;  d,  fat  globules  ;  crystals, 
e,  yeast  cell.s  ;  /,  sarciiiae. 


Fig.  27.— a  Specimen  of  Gastric  Contents  Cne  Fig.  28.— A  Specimen  of  Mucus  from  the 

Hour  after  Test  Breakfast  (patient  with  hyper-  CEsophagus  (from  a  patient  with  carcino- 

chlorhydria)  showing  many  unchanged  starch  ma  cardia3,  C.  W.),  showing  mucus,  bao- 

granules,  yeast  cells,  and  a  great  number  of  teria,  fat  and  epithelial  cells,  some  of  the 

micro-organisms.  latter  grouped  together. 


micro-organisms  from  one  specimen  of  the  gastric  contents  by  means 
of  culture:  (1)  Yellow  sarciuit);  (2)  white  yeast;  (3)  Micrococcus  au- 
rantiacus  (Cohen);  (4)  Staphylococcus  cereus  albus  (Passet) ;  (5) 
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Bacillus  siibtilis;  (6)  Bncilhis  ramosus;  (7)  a  large  thick  bacillus; 
(8)  a  short  bacillus,  resembling  the  Bacillus  coli  commuuis. 

Boas  has  observed  several  cases  iu  which,  uotwithstaudiug  the 
presence  of  hjperchlorhydria  there  was  a  decomposition  of  the 
albuminate  of  the  food,  resulting  in  the  development  of  sulphuretted 
hydrogen.  I  have  lately  observed  two  cases  of  this  nature  myself. 
In  cases  with  abnormal  fermentative  processes  within  the  stomach, 
the  same  kinds  of  micro-organisms  are  ugually  found  as  in  the  normal 
stomach,  only  in  much  larger  number  (Minkowski).'"  Yeast  cells 
and  sarciniB  occur  in  large  numbers  in  cases  with  a  disturbed  motor 
function  of  the  stomach  (especially  ischochymia).  The  sarcinfe  ven- 
triculi,  which  were  first  described  by  Goodsir  in  1842,  occur  in  cubes 
or  tetrahedrons  (see  Fig.  25),  but  they  have  only  a  pathognomonic 
significance  if  they  appear  in  very  large  numbers. 

Small  pieces  of  gastric  mucosa.  In  washing  out  the  stomach 
(especially  in  the  fasting  condition)  occasionally  a  small  jjiece  of 
gastric  mucosa  may  be  found  in  the  wash  water.  Such  a  small  piece 
may  also  be  found  occasionally  in  the  gastric  contents,  when  examin- 
ing the  patient  after  a  test  breakfast  or  test  dinner.  Boas  "  was  the 
first  to  make  use  of  such  specimens  for  microscopical  examination. 
He  was  of  the  opinion  that  such  an  examination  permits  one  to  judge 
of  the  morbid  anatomical  condition  of  the  given  case.  A  short  time 
afterward  I  observed  that  in  some  cases  the  occurrence  of  small 
pieces  of  gastric  mucosa  in  the  wash  water  is  a  constant  phenomenon. 
The  number  of  these  pieces  varies  from  one  to  four  (see  Erosions  of 
the  Stomach).  During  the  last  five  years  I  have  had  the  opportunity 
of  examining  a  great  number  of  such  small  particles  of  gastric  mucosa, 
the  larger  x)art  of  which  belonged  to  cases  of  erosions  of  the  stomach, 
the  remainder  to  various  other  affections.  Such  a  j)iece  of  gastric 
mucosa  looks  quite  red.  The  thickness  may  vary  from  one-half  to 
one  millimetre,  while  the  size  may  vary  from  a  large  pin's  head  to 
tliat  of  a  small  bean.  Sometimes  they  are  found  embedded  in  mucus. 
While  the  i)resence  of  glands  in  these  small  pieces  may  be  found  by 
examining  them  in  the  fresh  condition  under  the  microscope,  a  thor- 
ough examination  can  be  made  only  after  a  sufiicient  preparation  of 
these  particles  (hardening  in  alcohol,  embedding  in  celloidin,  and 
staining  with  eosin-hematoxylin,  picrocarmine,  methylene  blue,  and 
thionin).  The  accomjjanying  illustrations  represent  the  microscopic 
I)ictures  of  the  different  types  met  Avith  in  this  examination.  For 
the  beautiful  execution  of  the  drawings,  I  am  indebted  to  Dr.  C.  A. 
f'Jsberg,  who  made  them  from  my  specimens  (see  Figs.  29-34).  Al- 
though I  think  that  the  microscopical  examination  of  these  pieces  of 
gastric  mucosa  is  of  great  interest  and  may  occasionally  help  in 
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establishing  the  diagnosis,  I  do  not  believe  that  tliey  permit  us  to 
judge  positively  about  the  original  affection  of  the  stomach.  For  in 
some  cases  I  have  noticed  in  the  microscopical  picture  very  few  small 


FiQ.  2n.— A  Small  Piece  of  Gastric  Mucosa 
(patient  Mrs.  H.),  presenting  a  cross- 
section  of  the  glands  normal  in  appear- 
ance.   X  80. 


Fig.  30.— a  Piece  of  Gastric  Mucosa  ffrom  pa- 
tient, Mrs.  K.  A.),  showing  beginning  atrophy 
of  glands  (small  pale  areas  within  the  glands) 
and  connective-tissue  proliferation,    x  120. 


Fig.  31.— a  Piece  of  Gastric  Mucosa  (from  H.R. 
D.),  showing  the  mouths  of  glands.  The  pale 
spots  show  beginning  atrophy  of  the  glands. 
Connective-tissue  proliferation  is  best  shown 
in  the  lower  part  of  the  specimen,    x  120. 


Fig.  32.— a  Piece  of  Gastric  Mucosa  (from 
patient,  B.  E.,  with  carcinoma  cardio;), 
showing  destruction  of  the  glands  by  con- 
nective-tissue proliferation.    X  60. 


glands,  the  whole  field  having  the  appearance  of  atrophy,  and  still 
the  gastric  secretion  was  perfectly  normal.  On  the  other  hand,  I  have 
had  a  patient  with  distinct  symptoms  of  chronic  gastric  catarrh  and 
diminished  gastric  secretion,  although  the  pieces  of  gastric  mucosa 
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foiiud  iu  the  wash  water  presented  a  perfectly  normal  appearance 
(see  Fig.  29). 

Particles  of  tumors.  In  the  gastric  contents  obtained  after  test 
meals,  in  the  vomited  matter, 
in  the  wash  water  after  lavage 
of  the  stomach,  or  Avithin  the 
tube  after  an  exploratory  ex- 
amination small  paiiicles  of 
tissue  may  be  found.  These, 
if  examined  under  the  micro- 
scoiie,  may  occasionally  re- 
veal the  nature  of  a  tumor, 


Fig.  33.— A  Piece  of  Gastric  Mucosa  (Croni  Fig.  34.— A  Piece  of  Gastric  Mucosa  (from  patient 

patient,  R.  H.  D.).    No  glands  visible,  C.  C),  showing  proliferation  of  glands.    X  80. 
only  some  empty  spaces  where  glands 
had  previously  existed.    X  80. 

whether  cancerous  or  not. 
The  examination  is  of  import- 
ance if  a  characteristic  picture 
of  a  malignant  type  is  discov- 
ered. Most  frequently  such 
jjieces  may  be  obtained  in 
cases  of  cancer  of  the  cardia. 
I  append  a  drawing  obtained 
from  a  specimen  of  such  a 
small  piece  of  cancerous  tissue 
from  a  j^atient  with  cancer  of 
the  cardia  (Fig.  35). 

The  Ahsr/rpiive  Function. 

rjTi       1                  f       4.*         f  ^•'■—^  Piece  of  Tumor  (from  B.  Z.)  Obtained 

llie  absorptive  junction  OI  after  Examination  with  Stomach  Tube.    In  fresh  con- 

tllff  stomach  i.S  U.SUallv  trusted  appeared  white  and  was  thicker  and  firmer 

1    ,    -p         1 -I,               "ci  V      t  t'lan  pieces  of  gastric  mucosa.   Cross-section  presents 

ijy    IrenzolUt    and    rabor  S  all  appearances  of  alveolar  carcinoma.    X  140. 
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method.  One  to  two  decigrams  of  potassium  iodide  are  administered 
in  a  gelatin  capsule  and  tlie  saliva  is  examined  every  minute  or  two 
for  the  presence  of  iodine.    This  is  done  in  the  following  manner : 

Strips  of  starch  paper  (filter  paper  saturated  with  a  starch  solution 
and  dried)  are  moistened  with  the  saliva  of  the  patient  and  then  a 
drop  of  fuming  nitric  acid  is  added.  The  presence  of  iodine  gives  to 
the  starch  paper  a  slightly  violet  or  blue  color.  Under  normal  con- 
ditions it  takes  as  a  rule  from  eight  to  fifteen  minutes  until  the  ai)- 
pearance  of  this  reaction  in  the  saliva. 

Herschell described  another  method  of  estimating  the  absorptive 
jjower  by  means  of  a  oai^sule  containing  two  grains  of  i^owdered  rhu- 
barb. If  the  stomach  be  normal,  this  should  ajipear  in  the  urine  iu 
fifteen  minutes ;  it  will  give  a  red  color  with  licjuor  potassae. 

According  to  my  experience  the  absorptive  faculty'  of  the  stomach 
should  alwaj-s  be  examined  under  similar  conditions,  as  the  results 
will  materially  differ  whether  the  test  is  made  in  the  fasting  condition 
or  when  the  stomach  is  filled.  It  seems  to  me  that  in  many  instances 
writers  have  not  laid  much  stress  upon  this  point,  and  in  this  way 
ha-ve  come  to  wrong  conclusions. 

31otor  Function. 

Under  motor  function  as  a  rule  is  understood  the  peristalsis  of  the 
stomach  and  the  motion  of  the  ingesta  caused  thereby  within  the 
organ,  as  well  as  the  transportation  of  the  food  from  the  stomach  into 
the  intestines.  I  prefer,  however,  to  distinguish  that  function  which 
serves  the  purpose  of  expelling  the  gastric  contents  (prochoresis) 
from  the  merely  mechanical  motions  to  which  the  ingesta  are  sub- 
jected within  the  organ  (anakinesis).*  This  latter  function  we  shall 
describe  later  on  under  the  heading  of  mechanical  function. 

1.  The  oldest  method  of  ascertaining  the  condition  of  the  motor 
function  of  the  stomach  is  that  first  devised  by  Leube.  It  consists 
in  washing  out  the  stomach  six  to  seven  hours  after  a  large  meal 
(dinner) .  Normally  the  stomach  is  found  empty  at  that  time,  that 
is  to  say,  all  the  food  has  already  left  the  organ.  Where  large  quan- 
tities of  food  are  still  found,  it  shows  that  the  motor  function  is 
retarded.  Washing  out  the  stomach  two  to  three  hours  after  a  small 
meal,  like  Ewald's  test  breakfast,  may  serve  the  same  purpose,  for 
normally  the  stomach  is  then  found  empty. 

2.  Ewald  and  Sievers "'  have  devised  another,  so  to  speak,  clinical 
test  for  the  motor  faculty  of  the  stomach.  The  principle  of  the  test 
consists  in  the  property  of  salol  (which  is  a  compound  of  phenol  and 


*  7/  Tvpox^pno'?,  advancing  ;    avadvr/atg,  shaking. 
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salicylic  acid)  of  not  beiug  decomposecl  iu  acid  soliitious.  lu  rela- 
tively feeble  alkaline  fluids  salol  is  decomposed  into  salicylic  acid 
and  phenol  and  then  absorbed.  The  gastric  contents  always  being 
acid,  the  salol  will  not  undergo  any  changes  there.  After  leaving 
the  stomach,  however,  and  coming  into  contact  with  the  intestinal 
secretions  which  are  alkaline,  it  is  quickly  split  into  its  two  com- 
ponents. The  salicylic  acid  is  then  absorbed  by  the  blood  and  elimi- 
nated through  the  urine  as  salicyluric  acid.  The  latter  is  easily 
recognized  in  the  urine  by  the  violet  color  produced  on  the  addition 
of  neutral  ferric  chloride  solution.  The  salol  test  is  made  as  fol- 
lows :  The  patient  takes  1  gm.  salol  iu  two  gelatin  capsules  half  an 
hour  after  a  slight  meal.  Before  the  ingestion  of  the  capsules  he 
empties  the  bladder,  and  then  urinates  every  half-hour  for  about  two 
hours.  All  the  different  specimens  of  urine  are  then  examined  with 
ferric  chloride  solution,  and  it  must  be  ascertained  in  which  speci- 
men the  violet  color  begins  to  appear.  Normally  it  requires  about 
an  hour  until  the  appearance  of  salicyluric  acid  in  the  urine,  Avhile 
in  case  of  retarded  motion  of  the  stomach  it  takes  two  hours  and 
even  longer.  In  order  to  detect  the  earliest  traces  of  salicyluric  acid, 
Ewald  first  advised  treating  the  urine  with  ether  and  then  making  the 
test  in  the  ethereal  residue.  Afterwards  Ewald  and  I suggested  a 
simjjler  method  which  permitted  us  to  dispense  with  the  ether.  This 
consists  iu  moistening  a  piece  of  filter  paper  with  the  urine,  and  then 
placing  a  drop  of  ferric  chloride  solution  by  means  of  a  glass  rod 
upon  the  middle  of  the  moistened  paper.  The  edges  of  the  drop  will 
assume  a  violet  color  in  the  presence  of  even  the  smallest  trace  of 
salicyluric  acid.  These  papers  may  be  dried  and  preserved  and  in 
this  way  one  can  easily  compare  the  reactions  of  the  urine  in  the 
same  patient  at  various  times. 

Although  normally  as  a  rule  the  salicyluric  acid  appears  in  the 
urine  about  one  hour  after  the  ingestion  of  the  salol,  there  are  excep- 
tions where  even  in  healthy  x^eople  the  reaction  is  greatly  retarded. 
For  this  reason  Huber  "  suggested  determining  the  length  of  time  re- 
quired for  the  complete  disappearance  of  the  reaction  in  the  urine. 
For  it  is  readily  understood  that  the  longer  the  time  required  for  the 
salol  to  be  absorbed  and  entirely  eliminated  through  the  urine  the 
longer  it  has  remained  within  the  stomach.  When  the  urine  gives 
no  reaction  Avhatever  it  shows  that  the  whole  amount  of  salol  has 
long  since  left  the  stomach,  and  has  been  eliminated  from  the  organ- 
ism. In  cases  of  retarded  motility  of  the  stomach,  i^arts  of  the  salol 
remain  and  leave  the  organ  only  after  a  very  long  time.  In  this 
way  the  reaction  of  the  salicyluric  acid  will  extend  over  a  prolonged 
I)eriod.  Huber  found  that  normally  the  excretion  of  the  salicyluric 
Vol.  VIII.— 11 
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acid  after  the  ingestion  of  1  gm.  of  salol  lasted  twenty -four  hours ;  in 
patients  with  eufeeblement  of  the  motor  function  of  the  stomach  it 
lasted  forty-eight  hours  or  even  longer. 

The  salol  test,  as  suggested  by  Ewald  or  as  modified  by  Huber, 
certainly  gives  a  clew  as  to  the  condition  of  the  motor  function  of  the 
organ  and  is  clinically  of  value,  although  neither  of  them  is  by  any 
means  absolutely  reliable. 

3.  Klemperer's  oil  test.  Oil  is  not  absorbed  by  the  stomach  wall. 
If,  therefore,  a  certain  quantity  of  oil  be  ingested  and  the  stomach 
be  emjitied  after  a  certain  period  it  will  be  possible  to  judge  from 
the  amount  of  oil  Avithdrawn  the  state  of  the  motor  faculty.  For  the 
greater  the  quantity  of  oil  recovered  the  less  has  left  the  organ. 
Klemperer  °*  proceeds  as  follows :  After  washing  out  the  stomach,  he 
pours  about  100  c.c.  of  pure  olive  oil  into  the  emjity  organ.  Two 
hours  later  the  stomach  is  aspirated  and  whatever  oil  is  left  is  re- 
moved as  thoroughly  as  possible.  The  difference  between  the  original 
quantity  of  oil  and  that  withdrawn  indicates  the  state  of  the  motor 
function  of  the  stomach.  According  to  Klemjjerer,  at  this  time  only 
20  to  40  c.c.  of  the  oil  ought  normally  to  be  found.  This  method, 
however,  is  complicated  and  to  some  objectionable ;  and  as  the  results 
obtained  by  it  do  not  allow  of  more  certain  conclusions  than  the 
method  of  Leube,  it  has  not  come  into  extensive  practical  use. 

4.  Examination  of  the  stomach  in  the  fasting  condition.  The 
best  and  easiest  way  to  test  the  motor  function  of  the  stomach  is  to 
examine  this  organ  by  means  of  the  tube  and  lavage  in  the  morning 
in  the  fasting  condition  after  the  ingestion  of  a  substantial  supper 
between  seven  and  eight  o'clock  on  the  evening  previous.  Normally 
the  stomach  is  empty,  and  therefore,  when  the  organ  is  found  to 
contain  a  quantity  of  food,  this  is  the  best  sign  of  retarded  motion. 
This  method  is  ijractically  used  by  most  writers. 

MecJiajiical  Function. 

By  the  mechanical  function  (or  anakinesis)  of  the  stomach  we 
understand  those  movements  of  the  stomach  which  produce  changes 
in  the  physical  condition  of  the  ingesta.  These  movements  are  of 
two  kinds:  (1)  Active  (peristaltic);  and  (2)  passive  (transmitted, 
respiratory,  and  pulsatory).  Both  movements  shake  the  contents 
of  the  stomach  and  cause  all  parts  of  the  food  to  come  into  direct 
contact  with  the  gastric  mucosa.  Until  recently  there  was  no  way  of 
ascertaining  this  mechanical  function  of  the  stomach  in  the  living. 
All  the  experiments  made  in  regard  to  this  subject  have  been  per- 
formed on  laparotomized  animals.    These,  however,  scarcely  per- 
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mitteil  iiuy  coueliisicms  as  to  the  manner  in  which  peristalsis  of  the 
stomach  normally  takes  place,  for  animals  prepared  for  such  experi- 
ments (after  being  chloroformed  or  etherized)  are  certainly  not  normal. 

As  the  mechanical  action  consists  in  the  churning  of  the  contents, 
and  as  by  estimating  the  latter  we  may  determine  the  jBrst,  I  have 
constructed  an  apparatus  °'  which  indicates  every  motion  to  which 
the  contents  may  be  subjected  (Fig.  36). 

The  whole  apparatus  comprises :  (1)  The  ball  (being  the  principal 
part),  (2)  a  few  electric  cells,  (3)  the  ticker. 

The  ball  (Eig.  37)  consists  of  two  hollow  metallic  hemispheres  (a), 
which  are  screwed  together ;  within  this  globe  is  lodged  and  attached 
to  the  upijer  hemisphere,  but  perfectly  insulated  from  the  same  at  the 
attachment,  another  ball  (6)  provided  with  spikes  radiating  in  all 
directions,  but  not  touching  the  inside  walls  of  the  hemispheres; 


Fig.  36.— The  Ball  Apparatus  of  the  Gastrograph  (Einhorn).    Natural  size. 


another  very  small  platinum  ball  (c)  lies  within  the  large  ball  and 
can  freely  move  in  all  directions,  knocking  at  the  spikes.  Two 
in.sulated  wires — one  connected  with  the  hollow  ball,  the  other  with 
the  spiked  ball — are  encased  in  a  very  fine,  thin  rubber  tube,  form- 
ing the  cable,  and  separate  at  the  end  into  two  branches,  which  must 
be  attached  to  an  electric  battery.  As  soon  as  the  platinum  ball 
touches  one  of  the  spikes  an  electric  circuit  is  made;  as  soon,  how- 
ever, as  the  platiniim  ball  moves  a  little  aside  and  does  not  touch  the 
spike  any  more  the  current  is  broken.  At  each  motion  of  the  ball 
apjjaratus  a  rolling  of  the  little  i^latinum  ball  takes  jAace  and  the 
electric  current  is  either  closed  or  broken.  When  the  apparatus  is  at 
rast  there  is  no  change  in  the  current.  In  connecting  the  "  ticker" 
with  the  battery  and  the  ball,  each  motion  of  the  latter  will  be 
recorded  on  the  paper  in  showing  the  "  breaks"  and  "  makes"  of  the 
current. 

If  the  ball  is  swallowed  and  brought  into  the  stomach,  the  motions 
of  it— which  are  caused  by  the  active  and  passive  motions  of  the 
stomach — can  be  recorded  in  the  way  described. 
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I  have  called  this  apparatus*  " gastrokiuesograijli, "  or,  shorter, 
"  gastrograph." 

From  numerous  tests  Avliidi  I  have  made,  itapi^ears  with  certainty 
that  the  gastrograph  works  in  the  desired  manner — i.  c,  it  indicates 
the  motions  of  the  ball  and  can  thus  be  utilized  for  the  valuation  of 
the  motions  of  the  stomach  or  the  mechanical  action  of  this  organ. 

Method. — The  ball  is  diiiped  in  lukewarm  water,  introdiiced  into 
the  pharynx  of  the  patient,  and  the  latter  is  told  to  swallow.  Tbe 
patient  may  drink  some  water.  After  a  short  while  (from  a  minute 
to  a  minute  and  a  half)  the  ball  reaches  the  stomach.    It  is  advisa- 


F.G.  37.-Cross  section  of  the  Ball,  showing  its  interior  Same  Way  aS  when  Usiug 


the  patient  swallow,  and  to  utilize  the  moment,  when  the  larynx  goes 
upwards  and  forwards,  to  Avithdraw  the  ball  without  using  any  force 
whatever. 

The  strip  of  paper  which  has  rolled  off  the  reel  is  cut  off  and  the 
marks  are  then  perused.  The  black  line  shows  when  the  current  was 
closed,  the  empty  places  when  there  was  no  current.  As  an  instance 
I  give  a  few  gastrograms  (reduced  ten  times)  (Fig.  39) .    It  is  practical 

*  The  gastrograph  may  be  obtained  of  Richard  Kny  &  Co.,  New  York. 
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ble  to  let  the  ball  slip  far 
down  into  the  stomach,  so 
that  the  distance  from  the 
mouth  to  the  ball  (length 
of  cable)  is  about  50  cm. 
The  cable  is  then  connect- 
ed Avith  the  battery  and 
the  indicator  and  the  lat- 
ter set  agoing  for  three 
minutes  (Fig.  38).  The 
patient  during  this  pro- 
cedure sits  quietly  on  a 
comfortable  chair.  At 
the  end  of  three  minutes 
the  indicator  is  checked, 
the  cable  disconnected 
from  the  battery,  and  the 
ball  withdrawn  from  the 
stomach.  When  at  the 
introitus  oesophagi,  it  is 
necessary,   here  in  the 
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to  enter  the  marks  of  the  strips  into  a  copybook.  This  is  done  in 
the  following  way :  Each  line  is  divided  into  three  equal  spaces- 
each  space  corresponding  to  one  minute— each  space  (or  minute)  into 
ten  divisions,  and  the  "breaks"  and  "makes"  of  the  currrent  marked 
with  dots  at  the  corresponding  place.  In  this  way  the  number  of 
current  changes  can  very  easily  be  looked  over  and  comparisons  made. 
Physiohgical—1  have  made  several  tests  with  the  gastrograph  on 


healthy  people.  These  experiments  show  that  the  stomach  is  not  so 
inactive  mechanically  as  several  authors  believed,  and  that  it  churns 
the  contents  almost  continuously  with  slight  periodical  interruptions. 
Tlje  number  of  motions  for  three  minutes  varied  from  four  to  fort}'- 
one.  When  fasting,  the  mechanical  action  of  the  stomach  seems  to 
Vje  much  less  than  after  meals. 

PathoJof/lraJ. — Mf)st  patients  were  examined  with  tlie  gastrograph 
either  when  fasting  or  from  an  hour  to  an  hour  and  a  half  after  the 
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test  breakfast,  taking  about  half  a  glassful  of  water  when  swallowing 
the  ball ;  many  of  tho  patients  were  examined  under  both  conditions 
on  different  daj's.  Some  of  them  were  subjected  to  a  very  great  num- 
ber of  tests,  in  order  to  ascertain  whether  there  is  a  certain  constancy 
in  the  results.  The  whole  number  of  patients  examined  was  twenty- 
seven,  the  number  of  tests  sixty-four. 

In  perusing  the  gastrograms  obtained  from  my  patients  and  com- 
paring them  with  those  obtained  from  healthy  people,  there  are  seen 
to  be  three  different  classes  among  them.  One  corresponds  to  the 
normal ;  the  second  class  is  marked  by  too  much  mechanical  action, 

J/.B.   _  _ 

m:A.n.    _ 

Edw.  C.A,  '  ' 


Fig.  39.— Three  Gastrograms  Obtained  from  Patients  H  R. ,  Dr.  A.  R.,  ami  Edw.  C.  A. 

the  number  of  dots  being  greatly  increased ;  the  third  class  shows  a 
remarkable  slowness  and  sluggishness  of  the  mechanical  function, 
the  number  of  dots  being  reduced  to  4,  3,  or  0. 

As  the  gastrograph  does  not  permit  of  a  differentiation  between 
the  active  and  i)assive  motions  of  the  stomach,  Dr.  J.  C.  Hemmeter,°° 
of  Baltimore,  has  recently  devised  another  method  for  testing  the 
gastric  peristalsis.  The  essential  i^art  of  the  apparatus  is  a  deglutable 
elastic  stomach-shaped  bag  of  very  thin  rubber  and  attached  to  an 
oesophageal  tube.  The  stomach-shaped  pouch  has  the  shape  of  the 
stomach  only  when  it  is  blown  up.  It  does  not  occupy  much  space 
when  it  is  collapsed  and  can  be  introduced  without  difficulty  into  the 
stomach  of  the  patient.  The  oesophageal  tube  may  be  very  small,  not 
quite  half  the  size  of  the  ordinary  tube  used  in  lavage.  When  the 
bag  has  reached  the  stomach,  which  can  be  determined  by  a  mark 
previously  made  on  the  tube,  it  is  filled  with  air  and  connected  either 
with  a  water  manometer  or  with  a  tambour  on  the  Ludwig  kymo 
graph.  The  slightest  contraction  of  the  involuntary  fibres  of  the  gas- 
tric muscle  layer  will  compress  the  very  elastic  intragastric  bag  and 
distend  the  tambour,  to  Avhich  a  glass  bulb  ink  pen  is  attached,  re- 
cording the  gastric  peristalsis  as  the  clockwork  moves  the  paper  along. 
On  the  upper  margin  of  the  kymographion  paper  a  record  pen  con- 
nected with  a  chronometer  indicates  seconds  on  the  record  by  small 
dots  so  that  it  is  possible  to  determine  the  time  of  occurrence  and 
duration  of  the  gastric  peristalsis.  As  tho  stomach  perceptibly  moves 
with  every  inspiration  and  expiration,  a  pneumograph  is  tied  around 
the  patient's  waist  recording  every  resi)iratory  movement  on  the 
kymograph.    It  will  be  seen  on  the  tracing  that  many  movements  of 
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the  pen  connected  with  the  intragastric  bag  are  passive  and  caused 
by  the  act  of  respiration;  but  there  are  other  very  high  and  long 
excursions  of  the  gastric  pen  which  are  independent  of  the  movement 
of  the  pueuniographic  pen,  or  occur  when  respiration  is  suspended 
for  a  short  while.  These  are  the  muscular  contractions  proper  of  the 
stomach.    A  similar  apparatus  has  been  used  by  Moritz,  of  Munich. 

In  his  paper  Hem  meter  says :  "  In  making  studies  on  the  kymo- 
graph on  the  gastric  motility,  only  such  patients  are  taken  as  have 
become  accustomed  to  the  stomach  tube,  as  the  nausea  and  vomiting 
fii-st  attending  the  initial  introduction  of  the  tul)e  make  an  exact  record 
impossible." 

This  sentence  shows  that  this  apparatus  cannot  be  applied  with- 
out difficulty,  and  for  this  reason  appears  unsuitable  for  practical 
purposes.  Although  the  gastrograph  does  not  permit  a  distinction 
lietween  the  active  and  passive  movements,  it  affords,  nevertheless, 
an  accurate  idea  of  the  mechanical  action  as  such,  for  the  passive 
movements  certainly  also  participate  in  this  function  of  the  stomach, 
and  should  not  be  ignored.  I  think,  therefore,  that  the  gastrograph 
method,  being  less  complicated  and  easily  performed,  presents  many 
advantages  over  Hemmeter's  apparatus. 

DIET. 

Dietetics  comprises  the  study  of  nutrition  in  health  and  disease 
and  of  the  substances  serving  for  this  purpose  (the  diet) .  All  living 
organisms  derive  their  nourishment  from  the  vegetable  kingdom, 
either  directly,  or  indirectly  by  living  upon  animals  which  in  turn 
live  upon  a  vegetable  diet.  Foods  are  substances  which  are  required 
for  the  nutrition  and  maintenance  of  the  body ;  they  replace  its  waste 
and  losses. 

In  studying  the  normal  nutrition  of  man  we  perceive  quickly  that 
there  is  a  great  variety  in  the  food  of  healthy  persons  with  regard  to 
the  quantity  as  well  as  to  the  character  of  the  different  food  sub- 
stances. Nevertheless,  they  all  contain  the  three  groups  of  food- 
stuffs: albumin,  carbohydrates,  and  fats.  Vegetarians  live  and  thrive 
jmncifjally  on  vegetables,  the  Esquimos,  on  the  other  hand,  almost 
exclusively  on  animal  diet;  but  there  is  a  golden  mean,  and  all  authors 
(Voit,  Petteukofer,  Hoffmann,  Forster,  and  Gruber)  recommend  a 
combination  of  animal  and  vegetable  food.  E.  Virchow,  likewise,  is 
of  the  same  opinion,  and  has  expressed  himself  regarding  this  ques- 
tion as  follows :  "  Although  the  Kirghez  and  tlie  Esquimos  show  us 
that  health  and  life  can  exist  through  many  generations  on  an  ex- 
clu-sively  nitrogenous  diet — other  tribes  (Hindoos)  live  principally 
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on  non-iaitrogenoua  food— stiU  history  sliows  us  that  the  highest 
attaiumeuts  of  the  humau  race  have  emanated  from  nations  who  have 
lived  and  live  on  mixed  diet."  A  mixed  diet,  taken  partly  from  the 
vegetable  and  partly  from  the  animal  kingdom,  is  the  most  suitable 
form  of  nourishment.  We  obtain  the  greatest  amount  of  carbohy- 
drates from  the  vegetable  kingdom,  while  a  great  deal  of  the  albumin 
is  derived  from  animal  food.  The  relation  between  animal  and  plant 
albumin,  according  to  Munk  and  Uffelmann,"  should  not  be  less  than 
three  to  seven.  As  regards  the  quantity  of  food,  according  to  tlie 
same  authors,  an  adult  doing  a  medium  amount  of  work  requires 
daily  118  gm.  albumin,  56  gm.  fat,  and  500  gm.  carbohydrates. 

Food  serves  only  in  small  proportions  the  purpose  of  reconstnict- 
ing  tissue  waste;  the  greater  part  of  it  is  used  for  generating  the 
heat  requisite  for  the  maintenance  of  life.  For  that  reason  it  is 
customary  to  speak  of  the  necessary  amount  of  heat  units  during 
twenty-four  hours  instead  of  the  quantity  of  food.  By  "  heat  unit" 
is  meant  that  quantity  of  heat  whicli  is  required  to  raise  the 
temperature  of  1  gm.  of  water  one  degree  Celsius.  "Great  heat 
unit"  means  the  amount  of  heat  required  for  warming  1,000  gm. 
of  water  one  degree  Celsius.  Each  kind  of  food  is  ultimately  oxi- 
dized in  the  body  to  its  end-products,  and  is  in  greatest  part  ex- 
haled in  the  form  of  carbonic  acid ;  the  more  carbon  atoms  a  food-stuff 
contains  the  more  heat  units  it  will  generate.  In  speaking  of  the 
heat  valufe  of  food,  the  great  heat  units  are  used,  the  term  "great," 
however,  being  omitted.  Thus  1  gm.  of  albumin  generates  4.1, 
1  gm.  of  fat  9.3,  and  1  gm.  of  carbohydrate  4.1  heat  units.  If  we 
know  the  quantity  of  nourishment  taken,  the  amount  of  the  intro- 
duced heat  units  is  easily  determined  by  multiplying  the  different 
food-stuffs  by  the  above-given  figures.  The  daily  amount  of  heat 
generated  by  the  body,  or  necessary  for  the  maintenance  of  the  same, 
has  been  approximately  estimated  at  twentyfive  hundred  heat  units. 
The  heat  value  of  the  food  taken  by  an  average  working  person 
amounts,  according  to  von  Noorden,  to  about  forty  heat  units  when 
working,  and  when  resting  to  about  tliirt3'-four  heat  nuits  per  kilogram 
a  day.  According  to  K.  Vierordt  an  adult  takes  in  the  form  of  food 
a  daily  average  of  120  gm.  albumin,  90  gm.  fat,  330  gm.  carbohydrate 
(the  relation  of  the  nitrogenous  food-stuffs  to  the  non-nitrogenous 
being  1  to  4),  and  2,818  gm.  of  water.  The  above-mentioned  figures 
differ  from  those  given  by  F.  Hirschfeld.  This  author  considers  80 
gm.  of  albumin  as  the  lowest  amount  contained  in  a  sufficient  diet. 
Victuals  are  composed  mostly  of  all  the  three  food  groups  (albumin, 
carbohydrate,  fat)  and  water,  and  contain  in  minute  amounts  the 
inorganic  salts  found  in  the  body. 
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"VN'e  are  accustomed  to  speak  of  easily  digestible  foods  and  those 
difficult  of  digestion.  The  terms  easily  or  less  digestible  cannot 
however  be  explained  without  some  qualifications.  Many  writers 
judge  of  the  digestibility  of  foods  by  the  length  of  time  they  require 
for  digestion  in  the  stomach.  Penzoldt  has  lately  made  many  in- 
vestigations with  regard  to  the  sojourn  of  food  in  the  stomach  in 
health.  He,  however,  lays  stress  on  the  distinction  between  gastric 
and  intestinal  digestibility,  the  former  being  recognized  by  the  length 
of  time  the  food  remains  in  the  stomach,  the  latter  being  measured 
by  its  more  or  less  complete  utilization  or  assimilation — that  is,  the 
amount  of  residue  excreted  with  the  faeces.  In  considering  the 
digestibility  of  different  foods  I  follow  Penzoldt' s  views, 

A.  Animal  Foods. 

These  comprise  besides  the  flesh  (muscles)  of  the  different  mam- 
mals, birds,  and  fishes  several  other  portions  of  their  bodies,  as  for 
instance  various  glands,  brain,  lung,  liver,  etc.  Oysters  and  lobsters 
also  belong  to  this  group.  In  most  instances  the  digestibility  of  this 
group  of  foods  corresponds  to  their  poverty  in  fat.  The  less  fat  they 
contain  the  more  digestible  they  are.  Thus  we  have  the  following 
list  of  animal  foods  classified  according  to  their  digestibility  : 

Fat  Per  cent. 

Calf's  sweetbread,  calf's  meat,  codfish,  pike,  oysters,  .     0.4  to  1 
Beef,  bare,  spring  chicken,  pigeon,  partridge,  carp,     .       1  to  1.5 

Mutton,  pork,  5  to  7 

Goose,  caviar,  herring,  salmon,  eel,     ....      over  8 

The  digestibility  of  food  is  greatly  dependent  on  its  quality  and 
preparation.  Young  animals  have  soft  and  tender  meat,  whereas  the 
flesh  of  old  ones  is  tough.  The  different  portions  of  the  body  vary 
also  frequently  in  their  digestibility.  The  time  that  has  passed  since 
the  killing  of  the  animal  is  also  of  imi^ortance.  Fresh  meat  which  is 
yet  in  its  rigid  state  is  tough  and  therefore  very  indigestible.  In  the 
prei)aration  of  the  meat  we  must  see  that  it  is  separated  from  all  in- 
digestible matter  (fascia,  tendons,  cartilage).  By  poiindiug  the  meat 
the  connective  tissue  surrounding  the  muscle  fibres  is  torn.  By 
chojjjjing,  scraping,  or  grinding  the  meat  its  digestibility  is  increased. 
The  cooking  of  meat  serves  only  to  improve  its  taste,  for,  according 
to  Penzoldt,  raw  meat  is  more  easily  digested  than  that  which  has 
been  boiled,  broiled,  or  fried.  The  a])plication  of  heat  also  dim- 
inishes the  danger  of  infection,  as  many  micro-organisms  are  de- 
stroyed by  it. 
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Eggs  are  especially  rich  in  albumin  and  fat.  According  to  Pen- 
zoldt  soft-boiled  eggs  (three  minutes  in  boiling  water)  are  easiest  to 
digest.  Then  come  raw  eggs  and  scrambled  eggs,  wbile  hard-boiled 
eggs  and  omelet  souffle  are  difficult  of  digestion.  (Soft-boiled  eggs 
remain  in  the  stomach  an  hour  and  three-quarters ;  hard  boiled,  three 
hours.) 

Milk  is  intended  as  the  sole  food  of  young  animals  and  as  such 
contains  all  the  elements  of  a  typical  diet :  (1)  Albuminous  substances 
in  the  form  of  casein  and  serum  albumin ;  (2)  fats  in  cream ;  (8)  car- 
bohydrates in  the  form  of  lactose  or  millc  sugar;  (4)  salts,  chiefly 
calcium  phosphate;  and  (6)  water.  Milk  does  not  stay  in  the 
stomach  much  longer  than  plain  water,  and  must  therefore  be  con- 
sidered very  digestible. 

Several  articles  of  food  are  obtained  from  milk : 

(a.)  Cheese,  which  is  the  casein  precipitated  with  more  or  less  fat, 
according  as  the  cheese  is  made  of  skimmed  milk  (skim  cheese)  or 
fresh  milk  with  its  cream  (Cheddar  and  Cheshire),  or  of  fresh  milk 
plus  cream  (Stilton  and  Double  Gloucester) .  The  precipitated  case- 
in is  allowed  to  ripen,  by  which  process  some  of  the  albumin  is  s^jlit 
up  with  formation  of  fat. 

(b.)  Cream  consists  of  the  fatty  globules  encased  in  casein  and 
which,  being  of  lowest  specific  gravity,  rise  to  the  surface. 

(c. )  Butter,  or  the  fatty  matter  deprived  of  its  casein  by  the  process 
of  churning. 

{d. )  Buttermilk  is  the  fluid  obtained  from  cream  after  butter  has 
been  formed.    It  is  therefore  very  rich  in  nitrogen. 

(e.)  Whey  is  the  fluid  which  remains  after  the  precipitation  of 
casein.    It  contains  sugar,  salt,  and  a  small  quantity  of  albumin. 

B.  Vegetable  Foods. 

All  of  these  contain  more  or  less  carbohydrates,  and  the  prin- 
cipal amount  of  carbohydrates  of  our  diet  is  obtained  from  them. 

1.  Foods  Rich  in  Froteids. — Leguminous  foods,  peas,  beans,  leu- 
tils,  etc.,  contain  a  nitrogenous  substance  called  legumin,  allied  to 
albumin,  in  the  proportion  of  twenty-five  per  cent.  They  form  the 
chief  source  of  the  nitrogen  of  the  food  of  vegetarians. 

2.  Foock  Rich  in  Carbohydrates.  — (a)  Cereals:  Bread  made  from 
the  ground  grain  obtained  from  various  so-called  cereals — namely, 
wheat,  rye,  maize,  barley,  rice,  oats,  etc.— is  the  direct  form  in  which 
the  carbohydrate  is  supplied  in  an  ordinary  diet.  Besides  starch  it 
contains  gluten,  a  nitrogenous  body,  and  a  small  amount  of  fat. 
The  conversion  of  flour  into  dough  is  effected  by  mixiug  it  with 
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water  and  adding  a  little  salt  and  a  certain  amount  of  yeast.  It  is  by 
the  growth  of  the  yeast,  which  lives  upon  the  sugar  produced  from 
the  starch  of  the  flour,  that  carbonic-acid  gas  and  alcohol  are  formed. 
By  means  of  the  former  the  dough  rises.  By  the  action  of  heat  dur- 
ing baking  the  dough  continues  to  expand,  and  the  gluten  being 
coagulated,  the  bread  sets  as  a  permanently  vesiculated  mass.  White 
bread  is  easier  to  digest  than  brown  bread.  Various  other  articles 
are  made  from  flour,  such  as  sago,  macaroni,  biscuits. 

h.  Vegetables :  Eice,  potatoes.  They  contain  chiefly  starch  and 
sugar. 

c.  Green  vegetables:  Cauliflower,  asparagus,  turnips,  cabbage, 
carrots,  spinach,  and  string  beans  are  especially  rich  in  salts. 

Almost  all  vegetables  are  not  eaten  in  their  raw  state,  but  after 
being  cooked.  The  cooking  produces  the  necessary  effect  of  render- 
ing them  softer  so  that  they  can  be  more  readily  broken  up  in  the 
mouth.  It  also  causes  the  starch  grains  to  swell  up  and  burst,  and 
so  aids  the  digestive  fluids  in  penetrating  into  their  substance.  The 
albuminous  matter  is  coagulated  and  the  gummy,  saccharine,  and 
saline  matters  are  removed. 

(d.)  Fruit:  Pears,  apjjles,  etc.  They  all  contain  sugar  and  or- 
ganic acids,  such  as  tartaric,  malic,  citric,  and  others. 

C.  Liquid  Foods. 

Water  is  consumed  alone  or  together  with  certain  other  substances 
added  for  flavoring  purposes — tea,  coffee,  etc. 

Tea  in  moderation  is  a  stimulant,  and  contains  an  aromatic  oil  to 
which  it  owes  its  peculiar  aroma,  an  astringent  of  the  nature  of  tannin, 
and  an  alkaloid,  theine.  The  composition  of  coffee  is  very  similar  to 
that  of  tea.  Cocoa,  in  addition  to  substances  similar  to  those  con- 
tained in  tea  and  coffee,  contains  fats,  albuminous  matter,  and  starch, 
and  must  be  looked  upon  more  as  a  food. 

Beer  in  various  forms  is  an  infusion  of  malt  (barlej^  which  has 
been  sprouted  and  the  starch  of  which  is  converted  in  great  part  into 
sugar),  boiled  with  hops  and  allowed  to  ferment.  It  contains  from 
one  to  eight  x^er  cent,  of  alcohol. 

Cider  is  the  fermented  juice  of  apples.  Wine  is  the  fermented  juice 
of  grapes  and  contains  from  six  or  seven  (Khine  wine  and  white  and 
red  Bordeaux)  to  twenty-four  i)er  cent,  (jiorts  and  sherries)  of 
alcohol.  Spirits  obtained  from  the  distillation  of  fermented  liquors 
contain  ujiwards  of  fcn-ty  to  seventy  per  cent,  of  absolute  alcohol. 

The  amount  of  utilization  of  the  food  by  the  digestive  tract  has 
been  studied  by  Kubner,  and  according  to  his  investigations  the 
residue  of  the  different  food-stutfa — that  is,  the  indigestible  matter — 
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is  smallest  under  a  diet  of  animal  food  and  liigliest  under  one  con- 
sisting of  vegetables.  He  gave  the  following  scale:  Meat,  eggs, 
macaroni,  white  bread,  milk,  rice,  maize,  carrots,  cabbage,  potatoes, 
brown  bread. 

The  diet  in  health  should  not  always  comprise  the  most  easily  di- 
gestible substances  for  in  this  way  we  weaken  our  digestive  system, 
and  although  it  is  not  necessary  to  choose  the  substances  which  are 
hard  to  digest,  it  is  certainly  not  necessary  always  to  avoid  them.  The 
food  should  consist  of  mixed  substances  (easy  and  difficult  to  digest) 
and  should  always  present  a  sufficient  variety.  As  to  the  distribution 
of  meals  and  also  as  to  the  predominance  of  the  different  food  articles 
in  diet,  it  is  impossible  to  give  the  same  rules  for  all.  Good  use  and 
custom  is  the  best  and  most  important  guide. 

Diet  in  Diseases  of  the  Stomach. — Within  the  past  five  years 
important  facts  have  been  discovered  which  are  of  the  greatest  value 
in  the  treatment  of  diseases  of  the  stomach,  and  the  influence  of  which 
can  be  perceived  like  a  red  thread  through  the  whole  chapter  of 
dietetics.  It  has  been  shown  by  von  Noorden and  others  that  ema- 
ciation in  chronic  diseases  of  the  stomach  is  caused  in  the  great 
majority  of  cases— if  not  in  all— not  by  specific  jDoisons  circulating 
in  the  organism,  but  by  a  smaller  amount  of  food  being  taken. 
On  the  other  hand,  one  might  expect,  judging  from  the  uni- 
versal law  existing  in  the  plant  and  animal  kingdom  of  vicarious 
action  or  substitution  in  case  of  disability,  of  the  work  of  one  organ 
by  that  of  another,  that  in  grave  disturbances  of  the  digestive  func- 
tions of  the  stomach  the  intestines  would  do  the  work  instead.  This 
has  been  experimentally,  as  well  as  clinically,  proven  in  the  most 
infallible  way.  Several  authors  (Leube,  Ewald,  von  Noorden)  have 
observed  that  in  cases  of  atrophj'  of  the  mucous  membrane  of  the 
stomach,  in  which  the  gastric  secretion  has  entirely  ceased,  the  patients 
can  maintain  their  usual  weight.  In  my  i^aper  on  achylia  gastrica 
it  is  clearly  shown  that  the  patients  can  do  very  well  without  gastric 
secretion ;  under  a  proper  regimen  they  can  even  gain  in  weight,  and 
live  long  without  any  discomfort  whatever.  That  means  that  even 
after  the  loss  of  the  entire  chemical  action  of  the  stomach,  the  gut  is 
able  to  replace  completely  the  function  of  the  stomach. 

These  two  facts :  (1)  that  the  emaciation  in  chronic  diseases  of  the 
stomach  is  caused  by  too  small  a  quantity  of  food,  and  (2)  that  even 
in  grave  lesions  of  the  gastric  functions  the  gut  appears  to  perform 
perfectly  the  work  of  digestion,  are  of  vital  importance  for  the  doc- 
trine of  dietetics ;  for  it  is  seen  at  a  glance  tliat  the  main  object  of 
nutrition  of  the  sick  consists  in  giving  them  sufficient  food. 

As  people  with  disturbances  of  the  stomach  have  to  replace  for 
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their  existence  uo  smaller  losses  thau  under  physiological  conditions, 
they  will  therefore  need  just  as  large  amounts,  and  the  same  kinds 
of  I'ood-stuti's  as  required  in  the  normal  state.  The  only  difference 
possible  will  have  reference  to  the  selection  of  the  various  articles  of 
diet  and  to  their  form  and  special  preparation. 

Thus  the  (juestion  arises.  What  qiialities  should  the  food  of  patients 
suffering  from  gastric  disorders  possess? 

In  the  treatment  of  a  diseased  organ  we  can  often  make  use  of  one 
of  two  methods.  One  consists  in  sparing  the  diseased  organ  and  giv- 
ing it  perfect  rest ;  the  other  consists  in  strengthening  the  same  by 
methodical  adaptation  for  more  work  and  practice.  Both  principles 
are  in  fact  realized  in  the  treatment  of  diseases  of  the  stomach.  The 
first  method  is  ordinarily  applied  in  acute  diseases  and  but  very  sel- 
dom (and  then  only  for  a  short  time)  in  chronic  affections  of  the 
stomach.  In  these  latter  the  second  principle,  as  a  rule,  is  used. 
The  stomach  can  be  spared,  firstly,  by  not  introducing  into  it  any 
food  whatever  (greatest  degree  of  saving  or  rest);  secondly,  by- 
administering  food  substances  which,  during  their  stay  in  the 
stomach,  do  not  impose  much  work  uijon  this  organ  and  do  not 
greatly  iri'itate  it.  Here  the  main  object  Avill  be  to  give  the  patient 
easily  digestible  food.  In  turning  from  the  saving  principle  to  that 
of  strengthening  the  organ  by  methodical  adajDtation  for  work,  it  will 
be  quite  natural  to  change  the  diet,  not  suddenly,  but  gradually,  to 
such  as  requires  more  work  on  the  part  of  the  stomach  for  its  diges- 
tion. It  is  therefore  absolutely  necessary  to  have  an  exact  table  of 
the  digestibility  of  different  foods.  In  prescribing  or  changing  a 
diet  we  shall  have  to  act  according  to  it.  Such  a  scale  has  been 
aiTanged  by  different  authors.  The  main  sign  of  digestibility  was 
gauged  by  the  rapidity  with  which  the  various  food-stuffs  passed 
out  of  the  stomach  into  the  intestines.  Beaumont,  in  many  trials  on 
his  patient  with  the  gastric  fistula,  determined  the  length  of  time  the 
different  substances  remained  in  the  stomach  and  constructed  a  scale 
according  to  the  figures  obtained.  On  the  same  princii^le,  but  more 
reliable  and  of  greater  value,  is  the  scale  constructed  by  Leube, 
according  to  the  results  obtained  by  emptying  the  stomach  by  means 
of  a  tube,  after  different  kinds  of  food  had  been  taken.  "We  think  it 
advisaVjle  and  useful  to  give  Leube's  scale  here : 

Is/  Z>;'e/.— Bouillon,  Leube-Eosenthal's  meat  solution,  milk,  soft 
raw  eggs,  zwieback,  English  biscuit  (crackers),  water,  natural  acidu- 
lous waters  (A])ollinaris,  Krouthaler,  Seltzer,  etc.), 

2fl  Z>te^.— Boiled  calf's  brain,  boiled  calf's  sweetbread,  boiled 
chicken  (young  without  the  skin),  boiled  pigeon,  boiled  calf's  feet, 
tapioca  gruel  boiled  in  milk,  beaten  white  of  egg. 
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3rf  Diet. — Eaw  beef  (chopped  very  fine),  raw  ham  (chopped  very 
fine),  beefsteak  (superficially  fried  in  fresh  butter),  finely  scraped 
tenderloin  of  beef,  mashed  potatoes,  white  bread  (stale) ,  coffee  with 
milk,  tea  with  milk. 

4</i  Diet. — Fried  chicken,  fried  squab,  roast  venison,  guinea-hen, 
roast  beef  (cold),  roast  veal  (leg,  saddle),  boiled  pike,  macaroni,  rice 
gruel,  finely  chopped  spinach,  asparagus,  stewed  apples. 

This  table  has  been  verified  by  Penzoldt's  investigations.  All 
these  experiments,  however,  only  show  what  food  remains  in  the 
stomach  the  shortest  time.  This  would  i^erhaps  give  reason  for  in- 
ferring what  food  may  be  easily  digested  as  far  as  the  stomach  is 
concerned,  but  not  what  is  easier  digested  as  a  whole — i.e.,  made  use 
of  for  the  economy  of  the  body  with  the  smallest  amount  of  work. 
The  digestibility  of  food  substances  depends,  firstly,  upon  their  shape 
and  quality ;  secondly,  upon  their  percentage  of  convertible  material. 

"  Corpora  non  agunt  nisi  fluida"  is  an  old,  well-known  axiom. 
Following  this  law  one  could  arrange  the  following  scale  of  digesti- 
bility, which  is  constructed  according  to  the  different  iphysical  con- 
ditions of  the  food : 

1.  Food  in  liquid  form:  (a)  Liquid  at  ordinary  temperature — • 
milk,  meat  juice,  beef-tea,  bouillon,  peptone  or  sarcopeptone  dis- 
solved in  water,  bread  water,*  strained  barley  water,  oatmeal,  rice 
water,  strained  oyster  soup,  egg  albumin  water ;  (h)  liquid  at  the  body 
temperature — fruit  jelly,  calf 's-foot  jelly,  ice-cream,  water-ice. 

2.  Pulpy  form:  The  food  is  mechanically  converted  into  very 
minute  particles  and  well  mixed  in  liquid — gruel  or  soups  (barley, 
oatmeal,  farina,  rice,  sago);  egg  in  bouillon;  Leube's  meat  solution, 
pulverized  meat,  pulverized  crackers  in  milk,  water,  or  bouillon;  but- 
termilk; kumyss;  cream,  butter. 

3.  Food  which  by  slight  trituration  in  fluids  separates  into  minute 
particles:  White  bread  in  milk  or  water;  the  tips  of  well-boiled 
asparagus ;  carrots ;  mashed  potatoes,  baked  potatoes ;  the  yolk  of 
liard-boiled  eggs;  oysters  (raw). 

4.  Solid  food:  White  bread,  rye  bread;  meat,  hard-boiled  eggs, 
fish,  cheese. 

5.  Substances  not  easily  digested:  Meat  with  tough  fibre,  lobster, 
sausages,  and  Swiss  cheese  on  account  of  their  solidity ;  all  substances 
containing  much  cellulose,  ])rincipally  when  eaten  raw  such  as  cold 
slaw,  all  salads,  cucumbers,  pickles;  raw  fi'uit,  apples,  pears,  pine- 
apple; fruit  which  contains  much  acid,  therefore  all  unripe  fruit, 
strawberries ;  substances  containing  much  sulphur  and  forming  gases 

*  Bread  water.  Stale  bread  is  cut  into  slices  and  put  in  water  at  the  temperature 
of  tbe  room  for  from  two  to  three  hours,  then  the  water  is  strained. 
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in  the  intestines,  such  as  all  kinds  of  cabbage,  principally  white  cab- 
bage, and  beans. 


Composition  of  the  most  Common  Food  Substances. 


Albumin 
Per  cent. 

Fat 
Per  cent. 

Carboliydmte 
Per  cent. 

Calories 
Per  100. 

Cow's  luilk  

4.0  to  4.3 



3.0  to  3.8 

3.7 

64 

Butter  

0.5 

90.0 

0.5 

837 

;Milk  soup  with  wheat  flour  . . 

6.0 

3.25 

15.0 

112 

Whev  (sweet)  

0.5 

0.3 

3.6 

Buttermilk  

3.0 

1.3 

3.0 

r 

0.7  lactic  acid. 

Kumyss  (of  cow's  milk). .  .  . 

3.35 

2.07  \ 

1.9  alcohol. 
0. 8  car  b  o  n  i  c 

[ 

acid. 

'An  n 

oU.U 

O.  u 

33.0 

9.0 

5.0 

240 

Beef  (lean)  

18.0 

2.0 

1.0 

96 

Veal  

15.5 

1.0 

22.0 

0.4 

Poultry  

22.0 

1.0 

.... 

100 

23.0 

1.0 

iMeat  broth  (ordinary)  

0.4 

0.6 

6.0  to  7.0 

0.5 

0.5 

0.5 

r 

9.0  to  11.0  al- 

Leube's solution  < 

bumin 

! 

-f  1.79  to  6.5 

Oysters  

peptone 

4.95 

0.37 

.... 

24 

Egg  

12.5 

12.0 

0.5 

165 

vSago  

0.5 

traces. 

86.5 

Malt  extract  

8.0  to  10.0 

.... 

55.0 

1.5 

1.0 

11.0 

Rice  gruel  with  milk  

8.8 

3.5 

'28.6 

"Wheat  flour  

8.5 

1.25 

73.0 

Rye  flour  

10.0 

2.0 

69.0 

Wheaten  bread  

6.0 

0.75 

52.0 

245 

Rye  bread  

4.5 

1.0 

46.0 

216 

Roll  

6.82 

0.77 

43.72 

9.5 

1.0 

75.0 

356 

Cauliflower  

2.0  to  5.0 

0.4 

4.0 

35 

2.0 

0.3 

2.5 

21 

[{ice  

5.5 

1.9 

76.0 

B<ans  

19.5 

2.0 

52.0 

19.5 

2.0 

54.0 

1.5 

20.0 

88 

Oatmeal  

12.5 

5.26 

66.77 

Barley-meal  

8.31 

0.81 

75.19 

323 

Pulverized  meat  

64.5 

5.24 

2.28 

Pike   

18.5 

0.5 

0.75 

Salt  herring  

19.5 

17.0 

0.5 

28.04 

16.26 

7.82 

Spinach  

3.49 

0.58 

4.44 

88 

3.12 

5.18 

Tea  

12.  .38 

1.02 

0.09 

0.95 

Meat  brotli  

0.4 

0.6 

B<-er  

0.5 

.'5.25 

0.3 

I'orter  

0.7 

6.0 

0.3 

60 

'  From  Koenig,  and  from  Munk  and  Uffclmanu. 
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This  theoretically  constructed  scale  of  the  digestibility  of  food  is, 
iu  its  maiu  points,  similar  to  the  one  which  has  long  stood  the  test 
of  emiiiricism  and  which  I  ordinarily  apply  in  my  practice. 

Acute  Diseases. — The  principle  of  rest  here  occupies  the  first  place. 
In  acute  gastric  catarrh,  during  the  first  two  or  three  days,  in  which, 
as  a  rule,  there  is  a  total  loss  of  aiipetite,  only  very  little  nourish- 
ment in  licxuid  form  containing  i^rincipally  amylacea,  should  be  given, 
barley  or  oatmeal  soup,  bouillon,  weak  tea,  water.  As  a  rule,  one 
must  not  force  a  i^atient  to  take  food  during  the  first  or  even  during 
the  second  day  of  sickness.  The  anorexia  in  these  conditions  is  a 
wise  arrangement  made  by  nature  in  order  to  give  the  stomach  rest. 
If  there  is  thirst,  beverages  may  be  taken  in  small  quantities,  and 
must  be  neither  very  cold  nor  very  warm.  As  soon  as  the  appetite 
reappears  one  may  give  some  toasted  bread  or  zwieback,  milk,  soft- 
boiled  eggs  or  oysters,  iiermittiug  after  a  while  small  quantities  of 
bread  and  meat,  and  then  passing  slowly  to  the  ordinary  diet. 

Ulcer  of  the  Stomach. — During  the  rest  cure  of  von  Ziemssen-Leube 
liquid  diet,  consisting  principally  of  milk,  is  given  for  two  or  three 
weeks.  Cruveilhier  first  recommended  milk  for  the  purpose,  and 
even  now  there  are  some  physicians  who  limit  themselves  to  this 
alone.  As  a  rule,  however,  it  is  aijpropriate  to  allow  milk  in  com- 
bination with  barley,  oatmeal,  or  rice  water.  In  addition  to  this, 
the  different  peptone  preparations  are  here  in  place.  I  administer 
Eudisch's  sarcopeptone  on  account  of  its  being  palatable  and  highly 
nourishing.  It  contains  forty  per  cent,  of  nitrogenous  substances, 
including  twenty  per  cent,  of  peptones. 

One  may  give  most  approi^riately  every  three  hours  one  to  two 
cupfuls  of  milk  with  or  without  the  addition  of  the  above-named 
decoctions  (four  times  daily)  and  of  sarcopeptone  (twice  daily).  The 
patient  must  not  drink  these  fluids,  but  eat  them  with  a  spoon.  In 
case  of  hemorrhage  of  the  stomach-,  for  the  first  three  or  four  days 
it  is  not  permitted  to  give  any  food  whatever  by  the  mouth;  instead, 
the  patient  must  be  fed  by  the  rectum.  Ewald  has  proven  that  the 
large  intestine  has  the  ability  of  digesting  and  absorbing  albuminates 
even  without  special  previous  preparation;  therefore  the  following 
may  be  given  as  a  nutritive  enema : 

1.  Three  to  five  eggs  are  mixed  with  150  c.c.  of  sugar  water  (30 
gm.  of  grape  sugar  dissolved  in  150  c.c.  of  water),  a  small  quantity  of 
common  table  salt  is  added,  and  the  whole  mixture  well  beaten;  one 
may  add  also  a  small  quantity  of  starch  solution  or  of  mucilage. 

2.  One-half  pint  of  milk  with  two  eggs  and  50  gm.  of  grape  sugar. 

3.  One  tablespoonful  of  Eudisch's  sarcopeptone  dissolved  in  a 
cupful  of  water. 
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TLe  food  enemata  have  to  be  given  three  or  four  times  daily. 
The  tluid  should  be  at  the  temperature  of  the  blood,  aud  should  be 
injected  by  means  of  a  fountain  syringe  and  a  soft-rubber  rectal  tube. 
Each  time  before  giving  a  nourishing  enema  a  cleansing  enema  of  250 
e.c.  of  lukewarm  water  should  be  administered,  in  order  thoroughly 
to  cleanse  the  large  intestine  and  make  it  more  fit  for  absorption. 
In  case  of  thirst  the  patient  is  allowed  to  take  small  pieces  of  ice  into 
the  mouth  from  time  to  time.  Three  days  after  the  disappearance 
of  blood  we  may  slowly  and  cautiously  begin  the  li(]uid  diet. 

C'Jinviic  Diseases. — While,  in  acute  diseases  of  the  stomach,  we  pay 
most  attention  to  giving  rest  to  the  organ — for  here  even  an  insuffi- 
cient nuti'itiou  aud  the  loss  of  several  pounds  of  bodily  weight  are  not 
of  much  importance,  as  the  quickly  recuperating  organism  replaces 
the  losses  caused  during  the  sickness  by  taking  increased  quantities 
of  food — in  the  chronic  affections  it  is  of  utmost  and  vital  imiDortance 
to  see  that  sufficient  quantities  of  food  are  taken. 

The  greatest  number  of  stomach  patients  consulting  the  physician, 
after  the  disease  has  been  progressing  quite  a  while,  have  lost  more 
or  less  weight.  The  i^rincipal  reason  for  this  lies  in  the  fact  that  the 
body  has  received  too  small  a  quantity  of  nourishment  in  order  to 
replace  the  waste.  The  ordinarily  insufficient  appetite,  the  earl}' 
appearance  of  a  feeling  of  satietj^,  the  pain  often  api^earing  after 
meals,  and  less  frequently  vomiting,  are  the  principal  factors  of 
subnutrition. 

At  this  point  it  becomes  necessary  to  divide  affections  of  the 
stomach  into  (1)  organic  lesions  and  (2)  functional  disturbances. 

The  first  class  comprises  (a)  the  malignant  diseases  of  the  stomach 
itself  or  its  orifices  (carcinoma  ventriculi,  cardiae,  pylori) ;  (&)  cicatri- 
cial strictures  of  the  cardia  or  pylorus;  (c)  absence  of  secretory  work 
of  the  stomach — achylia  gastrica. 

In  this  whole  first  class,  with  the  exception  only  of  group  c,  which 
lies,  so  to  speak,  between  the  first  and  second  class,  we  are  unable  to 
accomi)liHh  much  by  either  medicinal  treatment  or  dietetics.  In 
existing  strictures  of  the  cardia  or  i:)ylorus  it  will  be  necessary  to 
seek  surgical  aid.  Even  in  cancer  of  the  stomach-wall  the  resection 
of  the  affected  part  is  advisable  whenever  the  operation  is  jDossible. 
I  cannot  refrain  from  calling  attention  at  this  place  to  the  splendid 
results  of  gastric  surgery,  which  of  late  has  been  frequently  practised 
in  our  own  country  by  Lange,  Senn,  Abbe,  W.  T.  Bull,  Gerster, 
Willy  Meyer,  McBurney,  Weir,  Murphy,  Koswell  Park,  and  others. 
In  carcinomatous  strictures  a  new  passage  can  be  established,  either 
for  bringing  food  into  the  stomach,  by  a  gastric  fistula,  or  for  allow- 
ing it  to  pass  into  the  intestines,  by  gastroenterostomy.    In  this  w<j,y 
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we  succeed  at  least  temporarily  iu  givlDg  these  unfortunates  relief  and 
in  ameliorating  their  nutritive  condition.  In  the  cicatricial  strictures 
we  are  warranted  in  promising  to  the  patients  nowadays  perfect 
recovery  if  they  will  submit  to  operative  treatment.  (In  strictures  of 
the  cardia  a  methodical  dilatation  with  bougies  may  sometimes  also 
suffice.)  The  pyloroplastic  operation  of  Heinecke-Mikulicz  and  car- 
diotomy  or  cardio-fissure  (Abbe)  belong  to  the  most  beautiful  and 
beneficent  operations  which  have  ever  been  practised.  After  the 
operation  the  patients  are  enabled  to  eat  everything,  and  to  live  with- 
out any  trouble  whatever — i.e.,  they  are  perfectly  cured. 

Before  the  operations,  or  if  such  are  unfeasible,  one  should 
administer  light,  very  slightly  irritating  nourishment,  and  always 
endeavor  to  make  the  patient  partake  of  a  larger  quantity  of  food. 
If  there  is  obstinate  and  constant  vomiting,  it  is  necessary  to  employ 
nutritive  enemata. 

Group  c,  achylia  gastrica,  will  be  advantageously  discussed  in 
regard  to  diet  under  the  second  class. 

The  second  class  of  functional  disturbances  includes  the  largest 
number  of  all  dyspeptics.  Here  stand  foremost  chronic  gasti'ic 
catarrh,  atony  of  the  stomach,  dilatation  of  the  stomach,  gastroptosis, 
superacidity,  with  or  without  hypersecretion,  nervous  gastralgia, 
nervous  dyspepsia,  and  as  an  intermediary  between  the  first  and 
second  class,  achylia  gastrica. 

It  appears  advisable  to  discuss  first  the  whole  class,  and  there- 
after to  give  special  rules  for  the  different  grouiis.  Liquid  food  or 
partly  predigested  substances  (as  all  peptone  i^reparations)  are  not  in 
place  here.  By  making  the  stomach  work  too  little,  the  weakened 
condition  of  this  organ  is  retained  and  aggravated  in  time.  We  must 
always  bear  in  mind  the  principle  of  strengthening  the  organ  by 
means  of  appropriate  work. 

A  well-known  clinical  teacher  is  said  to  exi)ress  himself  in  his  lec- 
tures in  the  following  way  regarding  the  dietetics  of  the  dyspeptic : 
When  a  dyspeptic  patient  asks  you  the  question,  "What  shall  I 
eat?"  reply,  "Eat  what  you  like."  If  he  asks,  "How  much  shall  I 
eat?"  say  to  him,  "Eat  as  much  as  your  appetite  demands."  If  he 
stiU  asks,  "When  shall  I  eat  ?"  answer,  "Eat  when  you  are  hungry." 

Although  I  do  not  favor  strict  and  severe  dietetic  rules,  neverthe- 
less I  deem  the  above-mentioned  remarks  as  going  too  far.  Unlike 
the  normal  healthy  condition,  iu  which  instinct  shows  us  the  right 
measure  to  eat,  neither  too  little  nor  too  much,  stomach  patients  very 
often  have  lost  the  feeling  of  self-regulation,  and  as  a  rule  partake  of 
too  small  quantities  of  food.  In  cases  of  bulimia  there  may  be  an 
increased  desire  for  food,  and  then  the  (juantity  of  food  taken  may 
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sometimes  be  too  large,  but  this  is  exceptional,  and  it  is  therefore 
usually  necessary  to  instruct  the  patients  to  eat  more,  or  to  give  them 
exact  figures  of  the  quantity  of  food  required.  As  this  varies  with 
every  individual  it  is  most  practicable  to  let  the  patient  weigh  himself 
once  a  week  and  to  see  whether  he  keeps  his  weight.  If  he  does 
not  lose  any  it  is  the  best  sign  that  he  takes  sufiicient  nourishment. 
Besides,  we  must  remind  patients  to  lead  a  regular  life,  to  eat  slowly 
(how  many,  especially  in  our  country,  sin  against  this  natural  law!), 
and  to  chew  well  and  triturate  the  food.  One  must  avoid  either 
extremely  cold  or  extremely  warm  food.  Too  copious  and  too  com- 
plicated meals  must  be  strongly  forbidden. 

I  have  made  it  a  rule  not  to  forbid  anything,  except  what  is, 
according  to  my  conviction,  obnoxious  in  the  given  case.  In  this 
way  the  patients  have  a  great  variety  in  their  food  and  run  less  risk 
of  subnutrition.  Likewise  we  need  not  change  the  number  of  meals 
nor  the  hours  appointed  unless  there  should  be  special  indications 
for  such  a  proceeding. 

Among  the  laity,  as  well  as  often  among  medical  men,  there  are 
j)rejudices  against  certain  forms  of  food.  Thus,  for  instance,  until 
recently,  it  was  customary  to  forbid  all  kinds  of  fat,  even  butter,  in 
dyspeptic  conditions.  Fat,  however,  belongs  to  the  group  of  food- 
stuffs which  has  the  largest  number  of  heat  units,  and  besides,  it  is 
not  bulky.  Undecomposed  fat  passes  the  stomach  without  molesting 
the  latter,  and  is  digested  in  the  small  intestine.  There  is,  there- 
fore, no  reason  for  forbidding  butter,  which  should,  on  the  contrary, 
be  highly  recommended.  Fearing  fermentative  processes  the  partak- 
ing of  bread  and  other  foods  rich  in  carbohydrates  is  very  often 
greatl^^  limited,  or  even  totally  forbidden.  Although  it  is  true  that 
the  carbohydrates  easily  undergo  fermentative  processes,  those  cases, 
however,  in  which  considerable  fermentations  exist  in  the  stomach 
are  f(uite  rare,  and  as  a  rule  are  found  only  where  there  is  consider- 
able stagnation  of  food.  In  these  cases  a  diet  consisting  i)rincipally 
of  animal  albumin  (meat)  for  a  short  period  is  very  useful.  By 
means  of  lavage  of  the  stomach  and  other  appropriate  treatment  we 
soon  succeed  in  checking  the  fermentative  processes,  and  carbohy- 
drates-can then  be  administered. 

An  adult,  according  to  Koenig,'"  daily  consumes  one-third  to  three- 
fourths  kilogram  of  bread;  fifty  to  sixty  percent,  of  the  total  food 
subst^mces,  and  fifty  to  seventy -five  per  cent,  of  the  carbohydrates  are 
taken  in  the  form  of  bread.  This  clearly  shows  the  important  part 
V>read  takes  in  diet.  Its  use  is,  therefore,  as  a  rule  advisable.  It  is 
orflinarily  said  that  crust  of  bread,  stale  bread,  and  zwieback  are 
easier  to  digest,  on  account  of  the  starch  contained  in  them  being 
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largely  converted  into  dextrose.  AltLough  I  am  of  the  opinion  that 
too  fresh  bread  must  be  avoided,  I  nevertheless  rarely  find  much 
difference  in  the  digestibility  of  the  crust  or  other  parts  of  well-baked 
fine  white  bread,  judging  from  experience  gained  from  my  own 
patients. 

Articles  of  luxury  (wine,  beer,  coffee,  tea)  are,  as  a  rule,  per- 
missible. It  is,  hoM'ever,  necessary  to  give  them  in  small  amounts 
and  in  appropriate  form.  Strong  liquors  must  be  avoided,  likewise 
all  strong  spices. 

Appetizers,  as  a  small  amount  of  caviare,  sardellen,  or  anchovies, 
on  a  small  slice  of  bread  or  cracker,  taken  one-quarter  of  an  hour 
before  the  meal,  are  not  only  allowed,  but  frequently  directly  com- 
mendable. 

In  reference  to  the  special  rules  for  the  different  diseases  of  the 
second  class,  we  shall  have  at  times  to  reduce  the  quantity  of  meat 
taken  in  all  conditions  accompanied  by  a  diminished  secretion  of  HCl 
(gastritis  chronica  glandularis,  atony +subacidity) ;  on  the  other 
hand,  the  quantity  of  richly  carbohydrated  vegetable  food  must  be 
increased.  Kumyss,  matzoon,  milk  with  cognac  (two  or  three  tea- 
spoonfuls  of  cognac  in  a  glass  of  milk)  may  be  taken  with  crackers 
either  during  or  between  meals. 

In  all  the  conditions  attended  with  superacidity  the  quantity  of 
albuminous  food  should  be  increased;  here  we  may  give  a  great  deal 
of  meat  (venison  included).  In  superacidity  with  hypersecretion, 
frequent  and  small  meals  containing  consistent  food  are  most  appro- 
priate. If  there  is  a  feeling  of  hunger  between  meals,  the  white  part 
of  hard-boiled  eggs  may  be  taken  (for  albumin  combines  with  acid 
and  makes  it,  so  to  say,  inert) .  The  quantity  of  beverages  must  be 
greatly  limited;  most  suitable  in  this  instance  are  small  quanti- 
ties of  vichy  water.  In  dilatation  of  the  stomach  and  in  gastro- 
ptosis  it  is  also  advisable  to  give  small  and  frequent  meals,  and  to 
restrict  the  quantity  of  liquids  taken.  As  a  rule,  milk  and  beer  do 
not  agree  well  in  these  cases.  Small  quantities  of  wine  or  imported 
dark  beer  or  joorter  may  be  allowed. 

In  nervous  dyspepsia  and  gastralgia  our  main  object  will  be  to 
increase  systematically  the  quantity  of  food — here  milk  and  its  de- 
rivatives (kumyss,  matzoon,  bonny-clabber,  buttermilk,  cream)  taken 
between  meals  play  a  great  part  (Weir  Mitchell  treatment). 

In  achylia  gastrica  it  is  of  the  utmost  importance  to  give  liquid  or 
very  well-triturated  (pulverized)  food.  For  here  the  chemical  action 
of  the  stomach  has  entirely  ceased,  and  vegetable  (on  account  of  the 
albuminous  membrane  enclosing  the  starch  granules)  as  well  as 
animal  foods  pass  from  the  stomach  unchanged  and  not  converted  into 
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small  particles  into  the  intestines  and  irritate  them,  unless  there  has 
long  been  formed  a  sufficient  adaptation  for  these  conditions.  Vege- 
table food,  on  account  of  its  containing  chiefly  carbohydrates,  will  be 
predominant  in  the  diet  of  this  affection.  Thus  achylia  gastrica,  in 
reference  to  diet,  stands  midway  between  the  first  and  second  classes. 
It  approximates  the  first  class  in  so  far  that  it  necessitates  a  liquid  or 
a  mechanically  minutely  triturated  or  pulverized  food;  the  second 
class  in  allowing  a  richly  carbohydrated  diet. 

Some  readers  may  miss  exact  bills  of  fare  for  chronic  affections  of 
the  stomach.  They  have  been  omitted,  as  it  is  always  necessary  to 
individualize,  especially  in  diet.  We  must  guide  ourselves  more  by 
the  patients  than  by  theoretical  conclusions.  Our  main  object  must 
be  to  care  for  a  sufficient  nutrition.  Only  the  above-given  principal 
rules  on  diet  must  be  observed,  although  at  times  even  they  have  to 
be  modified.  In  reference  to  this  point  Hippocrates  said :  "  Dandum 
aliquid  tempori,  regioni,  cetaii  et  consuetudim."  At  the  present  day, 
with  our  more  exact  knowledge,  we  have  come  to  appreciate  this  con- 
clusion in  a  still  greater  degree. 


LOCAL  TREATMENT  OF  THE  STOMACH. 

Lavage. 

The  washing  out  of  the  stomach  by  means  of  a  stomach  pump 
was  first  introduced  into  therapeusis  by  Kussmaul"  in  1867. 
Although  the  instrument  had  been  used  previously  b}^  Bush,  Arnott, 
Sommerville,  and  Blutin,  to  Kussmaul,  nevertheless,  must  be  credited 
the  right  conception  and  introduction  of  this  important  method  of 
ti'eatment.  The  stomach  pump  as  employed  by  this  investigator  has 
at  jjresent  only  an  historic  interest.  The  figure  will  suffice  to  explain 
its  mechanism  (Fig.  40).  Nowadays  we  make  use  of  much  simpler 
aj^jaratuses,  all  of  which  are  based  on  the  principle  of  siphonage. 

Funnel  Arrangement. — The  one  that  is  in  most  common  use  con- 
sists of  a  glass  funnel  attached  to  a  piece  of  soft-rubber  tubing  about 
one  yard  in  length,  which  can  be  slipped  over  the  upper  end  (con- 
necting glass  tube)  of  the  stomach  tnhe.  By  filling  the  funnel  with 
water  and  alteniately  raising  and  lowering  the  same,  the  stomacli 
may  be  filled  or  emptied.  The  funnel  as  a  rule  is  not  very  large  and 
has  a  cajjacity  of  about  300-500  c.c.  Ewald  advises  the  use  of  a  very 
large  funnel  witli  a  cajjacity  of  about  two  (juarts.  This  rests  in  a 
wooden  frame  on.  the  floor,  and  after  being  filled  with  the  requisite 
amount  of  water  is  raised  to  a  height  suitable  to  obtain  the  amount 
of  pressure  desired,    Tlie  water  escapes  from  the  various  openings 
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ill  the  tube  as  from  a  sprinkler,  and  the  stomach  is  in  this  way  irri- 
gated. To  siphon  the  water  out  of  the  stomach,  the  funnel  is  again 
placed  in  the  wooden  frame,  and  thus  the  fluids  of  the  stomach  re- 
turn. Here  the  whole  quantity  of  the  wash  water  can  be  easily  in- 
spected. 

Leuhe-Rosenthal  Apparatus.— Tllie  raising  of  the  big  funnel  is 
(luite  troublesome,  and  I  therefore  prefer  to  use  in  my  own  practice 
the  Leube-Kosenthal  apparatus,  which  I  consider  the  best  means  of 
washing  out  the  stomach  (see  Fig.  41). 

This  consists  of  a  large  glass  irrigator  having  a  capacity  of  about 
two  or  three  quarts.  Leading  from  the  irrigator  a  large  piece  of  soft- 
rubber  tubing  is  connected  by  means  of  a  Y-shaped  glass  tube,  first 
with  the  stomach  tube,  secondly  with  another  quite  long  piece  of 


Pio.  40.— Kussraaul's  Stomach  Pump. 


soft-rubber  tubing.  Both  arms  of  tubing — the  one  running  from  the 
irrigator,  the  other  into  a  waste  vessel — are  jjrovided  with  clamps. 
By  opening  the  clamp  on  the  irrigator  tubing,  the  water  runs  into  the 
stomach.  By  closing  the  same  and  opening  the  tube  running  to  the 
waste  vessel,  the  water  is  withdrawn  from  the  stomach.  The  amount 
of  water  which  is  used  for  each  single  filling  of  the  stomach  may  vary 
from  400  c.c.  to  a  whole  litre.  The  fluid  may  be  passed  into  the 
stomach  so  long  as  the  patient  does  not  experience  any  i^ressure.  As 
soon  as  he  begins  to  feel  some  i^ressure,  the  quantity  should  not  be 
increased,  but  all  should  be  at  once  withdrawn.  This  manoeuvre  can 
be  repeated  two  or  three  times  at  each  sitting.  In  case  large  quan- 
tities of  mucus  are  i)resent  in  the  wash  water,  it  is  best  to  have  the 
patient  shake  himself,  especially  his  abdomen,  while  the  water  is 
entering  the  stomach.  In  this  way  it  is  possible  to  clean  the  organ 
mechanically  much  more  thoroughly  than  would  otherwise  be  the 
case.  The  same  method  of  shaking  has  to  be  applied  if  the  stomach 
contains'  some  food. 
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The  advautages  of  this  apparatus  are  quite  manifold:  1.  The 
whole  procedure  can  be  executed  with  ease.  2.  The  water  introduced 
into  the  stomach  is  always  clear,  as  the  waste  water  passes  through 
a  separate  tube,  while  in  the  use  of  the  fiaunel  arrangement,  after  the 
first  filling  the  funnel  and  the  tubing  become  soiled  during  the  with- 
drawal of  the  contents,  and  in  consequence  of  this,  during  the  second 

filling,  much  of  the  mucus 
which  has  remained  in  the 
apparatus  returns  to  the 
stomach. 

Another  very  suitable  ar- 
rangement for  washing  out 
the  stomach,  especially  if  the 
patient  has  to  do  it  himself,  is 
an  apparatus  that  has  been  in 
use  in  this  country  for  many 
years,  and  is  similar  to  the 
one  described  by  Friedlieb" 
(Fig.  42).  It  consists  of  a 
long  piece  of  soft-rubber  tub- 


Fio.  41.— I>fjuh»e-Rosenthal  Apparatus  for  Gastric 
Lavage. 


Fio.  43  — Friedlieb's  Apparatus  for 
Gastric  Lavage. 

ing  about  two  yards  in  length,  the  middle  of  which  is  expanded  into 
a  bulb.  The  stomacli  end  of  the  tube  is  provided  with  two  big  opeu- 
ing.s,  while  the  other  is  shaped  into  a  funnel  (see  figure). 

In  the  withdrawal  of  the  gastric  contents  with  this  apparatus 
the  tube  should  be  closed  with  two  fingers  at  a  point  situated  between 
the  bulb  and  the  lips  of  the  patient.  If  the  bull)  is  now  compressed, 
and  the  two  fingers  applied  to  its  distal  side,  then  on  relaxing  the 
pressure  on  the  bulb  it  will  become  filled  with  stomach  contents.  By 
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again  closing  the  upper  end  of  the  tube  and  compressing  the  bulb, 
the  contents  will  flow  out  from  the  apparatus.  In  this  way  the  con- 
terits  of  the  stomach  can  be  removed.  The  washing  of  the  organ  is 
now  executed  in  the  usual  way  by  filling  the  funnel  end  with  water, 
raising  the  same  and  lowering  again;  the  bulb  then  need  not  be 
compressed,  if  the  water  flows  out  easily.  If  the  stream  of  water 
stops  flowing  before  the  entire  quantity  has  left  the  stomach,  then 
suction  by  means  of  the  bulb  must  be  performed  as  above  described. 
Instead  of  using  the  fingers  in  order  to  comxiress  the  tube,  two  clamps, 
one  on  each  side  of  the  bulb,  may  serve  the  same  purpose. 

Several  have  tried  to  wash  out  the  stomach  by  means  of  a  tube  a 
doable  courant.  Very  recently  J.  C.  Hemmeter  in  this  couutrj'  again 
advised  such  an  apparatus  for  this  purpose.  According  to  my  opin- 
ion, however,  all  these  devices  are  unnecessary.  Lavage  of  the  organ 
cannot  be  accomplished  more  thoroughly  by  means  of  these  than  by 
the  three  above-described  simpler  apparatuses. 

A  Few  Rides  Concerning  the  Application  o/'Zavar/e.— The  introduc- 
tion of  the  tube  has  to  be  performed  in  the  manner  described  above 
when  speaking  of  the  introduction  of  the  tube  for  the  withdrawal  of 
gastric  contents  for  examination.  During  the  introduction  of  the 
tube,  it  is  necessary  to  have  the  patient  hold  his  head  slightly  bent 
forward  (as  a  rule  patients  try  to  throw  the  head  far  back,  which 
is  a  great  obstacle  to  the  entrance  of  the  tube  into  the  oesophagus) . 
The  insertion  of  the  tube  has  to  be  done  quite  rapidly.  During  the 
entire  procedure,  it  is  best  to  have  the  patient  breathe  deeply .  It  is 
furthermore  of  importance  to  hold  the  tube  with  the  hand  not  far  from 
the  mouth  of  the  xjatient  in  order  that  the  apparatus  may  not  move  uj) 
and  down,  and  in  this  way  cause  irritation  of  the  stomach  and  produce 
nausea  and  vomiting.  In  case  the  outflow  of  the  fluid  is  suddenly 
arrested  (by  food  particles  obstructing  the  opening  of  the  tube) ,  then 
a  small  quantity  of  water  has  to  be  poured  in  again,  and  the  siphon- 
ing repeated.  How  long  and  how  often  the  stomach  sliould  be 
washed  out  it  is  difiicult  to  say.  As  a  rule  this  procedure  should  be 
kept  up  until  the  water  returns  quite  clear.  The  appearance  of  blood 
in  the  wash  water  necessitates  the  withdrawal  of  the  tube.  If, 
however,  only  a  few  blood  stains  are  visible  in  the  water,  they  are  of 
no  imijort,  and  the  lavage  can  be  continued. 

Indications. — Aside  from  diagnostic  purposes  lavage  must  be  per- 
formed when  there  is  stagnation  of  food  in  the  stomach  and  whenever 
large  quantities  of  mucus  are  present  in  the  organ. 

Contraindications. — These  comprise  all  conditions  in  which  intro- 
duction of  the  tube  is  not  permissible,  as,  for  instance,  hemorrhage, 
ulcer  of  the  stomach,  etc. 
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The  Gastric  Douche  (Malbranc)." 

By  tlie  gastric  douclie  is  meant  a  sprinkling  of  the  stomacli  witli 
water  under  high  pressure.  This  can  be  done  by  raising  the  funnel 
of  the  washing  apparatus  to  a  considerable  height.  Ewald's  tube, 
which  has  several  small  openings  and  one  large  one,  is  most  suit- 
able for  this  purpose.  Rosenheim"  makes  use  of  a  similar  tube. 
Boas  employs  a  tube  with  many  small  openings  of  pinhead  size. 
The  latter,  however,  has  the  disadvantage  that  the  water  cannot 
return  quickly.  The  gastric  douclie  was  applied  by  Malbranc  and 
afterwards  by  the  above-named  writers  in  order  to  combat  severe 
gastralgias. 

According  to  my  experience  there  is  but  little  difference  between 
lavage  and  douching  of  the  stomach.    In  fact,  every  form  of  lavage 
has  almost  the  same  effect  as  the  gastric  douche.    Of  late  M.  Gross, 
of  New  York,  has  devised  a  double  current  gastric  douche. 

Both  lavage  and  the  gastric  douche  have  been  made  use  of  for  the 
application  of  medicaments  directly  to  the  mucous  membrane  of  the 
stomach.  Thits,  for  instance,  various  antisei:)tic  solutions  have  been 
api:)lied  (boracic  acid,  salicylic  acid,  sodium  salicylate,  thj'mol,  creo- 
lin,  lysol,  etc.) ;  again,  chloride  of  sodium  on  the  one  hand,  and 
nitfate  of  silver  on  the  other  (the  one  to  increase  gastric  secretion, 
the  other  to  diminish  it),  have  been  used  by  Boas  and  Rosen- 
heim. The  solution  introduced  into  the  stomach  by  means  of  the 
apparatus  is  left  there  for  a  few  minutes  (two  to  five)  and  then  with- 
drawn. This  procedure  has  the  great  disadvantage  that  in  order  to 
apply  a  solution  in  the  right  concentration,  covering  the  whole  inside 
of  the  stomach,  a  considerable  quantity  of  the  medicament  is  abso- 
lutely necessary.  The  quantity  of  the  agent  has  to  exceed  the  nor- 
mal dose,  and  reach  the  jDoisonous  limit.  Although  by  emptying  we 
certainly  remove  the  greatest  part  of  the  solution  and  in  this  way  the 
danger  of  intoxication  is  greatly  diminished,  nevertheless  a  consid- 
erable cpiantity  of  the  injected  fluid  may  ijass  through  the  pylorus 
into  the  intestines  beyond  our  control,  and  at  times  may  do  harm. 
That  is  the  reason  why  nitrate  of  silver  and  similar  i>oisouous  sub- 
stances sliould  not  be  introduced  iuto  the  stomach  by  these  means. 

The  Gastric  Spray  (Einhorn)." 

In  order  to  apply  medicaments  of  a  toxic  nature,  without  risk  <if 
poisoning,  directly  to  the  stomach  wall,  we  must  make  use  of  the 
spray  wliich  enables  us  to  cover  large  areas  with  a  comiiaratively 
small  amount  of  liijuid. 
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It  appeared  important  to  me  to  make  use  of  tlie  spray  in  diseases 
of  the  stomach.  The  usual  spray  apparatus  can  be  modified  in  such 
a  way  that,  instead  of  the  hard-rubber  branch  of  the  apparatus,  the 
same  is  made  of  soft  rubber  and  lengthened.  In  this  way  the  gas- 
tric spray  apparatus  consists  of  the  usual  spray  apparatus,  in  which 
there  is  a  soft  Nelatou  tube,  of  70  cm.  length,  inserted  between  the 
hard-rubber  spray  end  (1  cm.  in  length)  and  the  hard-rubber  branch 
running  to  the  bottle.  Within  the  Nelaton  tubing  another  soft  tube 
of  thinner  calibre  connects  the  inner  capillary  tube  with  the  nozzle 
(see  Fig.  43).* 

As  the  spray  is  generated  by  the  air  forced  by  the  bulb  through 
the  tube,  taking  up  the  fluid  and  dividing  it  into  fine  particles,  the 
medicament  will  necessarily  come  in  contact  with  every  part  touched 


Fig.  43.— The  Qastric  Spray  Apparatus  (Einhorn). 

by  the  air.  If  the  stomach  is  empty  when  spraying  is  begun,  the 
air  that  enters  will  expand  the  organ  and  transport  the  fluid  to  every 
part  of  its  interior.  The  administration  of  the  spray  in  gastrothera- 
peusis  may  perhaps  be  a  suitable  form  for  fulfilling  the  following 
purposes:  1.  To  disinfect  the  nmcous  membrane  of  the  stomach; 
2.  To  exert  an  astringent  effect;  3.  To  produce  analgesia  in  gas- 
tralgia  of  local  character  (from  ulcer,  cicatrix,  or  cancer) . 

3Iethod.- — As  it  is  only  possible  to  spray  the  stomach  in  its  empty 
state,  it  will  be  necessary  to  administer  the  spray  either  when  the  pa- 
tient is  fasting  or  after  a  previous  lavage. 

A  preceding  lavage  will  always  be  indicated  if  we  intend  to  disin- 
fect or  ai)ply  astringents,  for  in  these  instances  it  is  necessary  first 
to  remove  the  mucus  with  the  micro-organisms  embedded  therein. 
When  the  object  is  to  exert  an  analgesic  influence,  the  lavage  may 
perhaps  be  omitted. 

*  Tlie  gastric  spray  apparatus  is  luauufactured  by  .1.  lleynders  &  Co.,  New 
York. 


LOCAL  TREATMENT  OF  THE  STOMACH. 


187 


After  filling  the  apparatus  witli  a  sufficient  amount  of  the  required 
sohitiou,  the  tube  end  is  dipped  into  warm  water  and  thereupon 
inserted  into  the  stomach  of  the  patient.  It  is  best  to  begin  with  the 
spray  as  soon  as  the  nozzle  (being  in  the  stomach)  is  at  a  distance  of 
about  45  cm.  from  the  lips  of  the  patient.  Provided  the  nozzle  is 
not  covered  by  the  stomach  wall,  there  can  be  heard  during  the 
si)raying  at  times  in  the  neighborhood  of  the  patient — otherwise  by 
putting  the  ear  on  the  gastric  region — the  sound  characteristic  of 
the  spray.  In  case  the  opening  is  covered,  the  spray  is  generally 
xmable  to  i)ass,  and  it  then  is  necessary  to  insert  the  tube  a  little 
farther.  Even  if  the  apparatus  works  well  from  the  beginning,  it 
will  be  expedient  after  a  while  to  introduce  the  tube  a  little  farther, 
in  order  to  have  the  spray  work  from  different  points. 

The  sprajdng  of  the  stomach  has  proved  very  useful,  according  to 
my  experience,  in  erosions  of  the  stomach,  in  those  forms  of  chronic 
gastric  catarrh  which  are  associated  with  an  abundant  amount  of 
mucus,  and  in  eases  of  hypersecretion  and  hyperacidity. 

Electricity. 

Electricity  has  gained  a  firm  foothold  in  the  therapeusis  of  gastric 
and  intestinal  troubles.  It  will  not  therefore  be  superfluous  to  give  a 
brief  review  of  the  history  and  physiology  of  this  agent  as  far  as  it 
concerns  the  digestive  tract. 

Numerous  experiments  have  been  made  in  the  study  of  the  influence 
of  electricity  upon  the  stomach  and  intestines ;  all  of  them  serve  to 
demonstrate  the  physiological  effects  of  this  agent. 

Ludwig  and  Weber,  von  Ziemssen  and  Bocci  have  stated 
that  in  animals  the  faradic,  as  well  as  the  galvanic  current,  applied 
directly  to  the  stomach,  causes  contractions  of  this  organ,  and  pro- 
duces secretion  of  the  gastric  juice.  Schillbach,  upon  applying  the 
galvanic  cun-ent  to  the  bowels  of  a  rabbit,  observed  intense  contrac- 
tions at  the  site  of  the  anode,  followed  by  peristaltic  movements. 
Fubini  lately  demonstrated,  after  making  a  Vella's  double  intestinal 
fistula,  that  electricity  quickens  intestinal  peristalsis  to  a  high  degree, 
viz.,  about  five  or  six  times. 

For  many  years  past  numerous  writers  have  employed  electricity 
in  affections  of  the  stomach  and  intestines.  The  method  generally 
used  for  this  purjjose  consisted  in  the  percutaneous  application  of 
the  cun-ent;  usually  one  electrode  Avas  held  in  the  neighborhood  of 
the  vertel)ral  column  at  about  the  sixth  dorsal  vertebra  on  the  left 
side,  the  second  electrode  being  placed  at  the  ei)igastriuni. 

Rockwell  and  Beard '"were  among  the  first  to  make  use  of  elec- 
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tricity  ou  a  large  scale  in  the  treatment  of  nervous  dyspepsias.  To 
tlie  application  of  electricity  to  the  stomach  they  added  general 
electrization,  and  had  the  most  brilliant  results.  Neftel  likewise  had 
much  success  from  the  electrical  treatment.  Fuerstner  recommends 
the  galvanic  current  for  the  treatment  of  atonic  dilatations  of  the 
stomach.  Oka  and  Harada,  Leube,  Lente,  Semmola,  Eichter,  and 
Leubuscher  speak  highly  of  the  application  of  the  electric  current 
in  various  pathological  conditions  of  the  stomach  and  intestines. 

Besides  these  clinical  facts,  there  have  lately  been  added  some 
more  exact  notes  as  regards  the  physiological  effects  of  percutaneous 
electricity  of  the  stomach  in  man .  Ewald  and  my  self  "  have  been  able 
to  demonstrate  an  acceleration  of  the  motor  faculty  of  the  stomach 
under  the  influence  of  percutaneous  faradization,  by  means  of  the 
salol  test.  A.  Hofi'mann''  showed  that  the  galvanic  current  percu- 
taueously  applied  to  the  gastric  region  for  twenty  minutes  produces 
an  abundant  secretion  of  gastric  juice. 

Direct  Electrizcdion  of  the  Stomach. 

Although  the  favorable  influence  of  electricity,  even  percutane- 
ously  ai)plied,  is  cxuite  evident  in  numerous  affections  of  the  stomach 
and  intestines,  it,  however,  remains  questionable  whether  any  of  the 
produced  electricity  penetrates  to  the  stomach.  The  main  currents 
undoubtedly  go  through  the  skin  and  muscles,  but  if  any  of  them 
reach  the  stomach,  they  must  be  very  weak.  But  surely  we  might 
exi)ect  to  attain  better  and  more  successful  results  by  the  application 
of  electricity  directly  to  the  stomach.  In  his  book  on  "Electro- 
therapy," Erb  says :  "  The  first  maxim  to  observe  is  the  treatment  in 
loco  morbi,  i.e.,  the  application  of  electricity  to  the  morbid  part 
itself.  .  .  .  There  is  no  doubt  that  it  is  best,  in  the  great  majority  of 
cases,  to  operate  directly  on  the  diseased  spot." 

Pepper  had  a  patient  with  dilatation  of  the  stomach  in  whom 
the  abdominal  walls  were  so  thin  that  the  spontaneous  peristalsis  of 
the  stomach  could  be  perceived.  Ou  this  patient  he  showed  that 
electricity,  percutaueously  applied,  never  excited  any  peristaltic 
movements  of  the  stomach.  Pepper  then  continues  as  follows :  "  The 
difficulty  of  compelling  a  current,  no  matter  what  may  be  its  streugtli, 
to  penetrate  through  various  layers  of  tissue  of  different  consistence 
and  anatomical  character  is  well  known."  Speaking  of  percuta- 
neous electricity  of  the  stomach,  Kussmaul  remarks:  "The  thera- 
peutic results  obtained  by  Fuerstner  and  others  in  cases  of  dila- 
tation of  the  stomach  do  not  prove  that  by  means  of  the  current  a 
direct  peristalsis  of  the  stomach  was  induced,  but  could  be  attributed 
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to  the  favorable  influence  of  the  contractions  of  the  abdominal  walls." 
These  quotations  all  point  to  the  advisability  of  applying  electricity 
to  the  stomach  directly,  and  not  percutaneously,  if  possible. 

Canstatt  first  proposed  to  combat  dilatations  of  the  stomach  by 
direct  electrization,  introducing  one  electrode  into  the  oesophagus  and 
putting  the  other  in  the  stomach  region.  Duchenne  was,  however, 
the  first  who  made  use  of  this  method. 

KtissinauVs  Method. — Very  soon  afterwards,  in  1877,  Kussmaul " 
began  to  practise  direct  electrization  of  the  stomach.  The  electrode 
used  for  the  purpose  consisted  of  a  stomach  tube,  through  which  ran 
a  copper  wire  ending  in  an  olive  point  and  fastened  to  the  cut-off  end 
of  the  tube.  In  several  i:)atieuts  with  dilatation  of  the  stomach  Kuss- 
maul introduced  this  electrode  into  the  stomach,  the  other  (ordinary) 
electrode  being  held  in  the  hand.  In  applying  electricity  in  this  way 
conti-actions  of  the  abdominal  muscles  on  the  left  side  appeared,  and 
in  one  patient,  with  thin  abdominal  walls,  contractions  of  the  stomach 
were  ^dsible  on  applying  weaker  electric  currents, 

Balduino  Bocci,  in  1881,  exjoerimenting  on  animals,  was 
persuaded  "  that  the  indirect  faradization  of  the  stomach  through  the 
abdominal  walls  produces  in  the  stomach,  even  when  applied  in  a 
very  energetic  way,  phenomena  of  but  little  importance,  and  of  a 
dubious  curative  effect."  As  the  direct  faradization  of  the  stomach, 
on  the  other  hand,  showed  all  the  above-mentioned  physiological 
effects,  Bocci  recommended  anew  the  use  of  direct  electrization 
of  the  stomach  for  therapeutic  purposes.  Bocci  used  for  this  end  an 
electrode  like  that  of  Kussmaul. 

BardeVs  Method. — Great  progress  in  the  direct  electrization  of  the 
stomach  was  made  in  1884  by  G.  Bardet. The  direct  contact  of  the 
lower  metal  piece  of  the  electrode  with  the  inner  wall  of  the  stomach 
irritates  only  a  small  spot,  and  this  very  intensely;  whereas  the 
larger  part  of  the  stomach  receives  but  little  of  the  electricity  pro- 
duced; in  consequence  of  this  the  galvanic  current  should  not  be  ap- 
plied, because  by  the  usual  method  it  would  not  be  possible  to 
avoid  lesions  of  the  mucous  membrane  of  the  stomach.  In  order 
to  overcome  these  drawbacks  Bardet  constructed  his  stomach  electrode 
in  such  a  way  that  the  metal  j)iece  running  through  the  tube  was 
shorter  than  the  tube,  and  did  not  touch  its  windows.  By  filling  the 
stomach  with  water  the  electric  circuit  between  the  stomach  wall 
and  the  lower  metal  piece  of  the  electrode  was  established.  In  this 
way  the  electricity  was  distributed  over  the  whole  surface  touched  by 
the  water.  By  means  of  this  electrode  Bardet  treated  thi-ee  cases  of 
dilatation  of  the  stomach,  and  one  case  of  obstinate  vomiting,  with 
the  galvanic  current  (fifteen  to  twenty -five  milliamiieres)  and  obtained 
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splondid  results.  Most  of  those  wlio  have  employed  direct  electriza- 
tion of  the  stomach  have,  until  recently,  generally  used  Bardet's 
electrode.  Charles  G.  Stockton's stomach  electrode  does  not  differ 
very  much  from  that  of  Bardet. 

Although  the  high  value  of  direct  electrization  of  the  stomach 
is  self-evident,  the  method  did  not  enter  much  into  practice,  because 
the  tube  surrounding  the  electrode  had  to  be  kept  in  the  throat  dur- 
ing the  whole  electric  session  (about  ten  minutes),  and  inconvenienced 
the  patient  to  such  a  degree  that  the  procedure  could  be  carried  out 
only  in  people  accustomed  to  lavage  of  the  stomach,  and  even  by 
them  it  was  disagreeably  felt.  This  is  the  reason  why  von  Ziemssen  " 
rejected  direct  electrization  of  the  stomach  as  being  too  straining  and 
exhausting. 

EuiJwrii's  Metliod. 

In  order  to  facilitate  internal  or  direct  electrization  of  the 
stomach  I  have  constructed  an  electrode  on  the  same  principle  as  the 
stomach  bucket.  This  electrode  once  swallowed  reaches  the  stomach 
without  further  artificial  aid.  The  silk  thread  of  the  bucket  is  repre- 
sented in  the  electrode  by  a  very 
fine  (1  mm.  in  diameter)  rubber 
tube,  through  which  a  soft  con- 
ducting wire  runs  to  the  battery. 
The  end  piece  of  the  electrode  con- 
sists of  a  hard-rubber  capsule  with 
*  'Si*  openings.    In  this  capsule 

|jpl|ji|  lies  a  metallic  button  which  is 
'll^    connected  with  the  wire.    Fig.  44 

Fio.  l-t.-The  Deghitable  Stomach  Electrode     shoWS    the    electrode    in  natural 

(Einhorn).  &\m.    The  rubber  capsule  serves 

to  avoid  direct  contact  of  the  metal  with  the  stomach  wall;  the  cir- 
cuit is  completed  hj  the  water  the  stomach  contains.  This  electrode 
I  have  termed  a  "Deglutable  Stomach  Electrode." 

Method. — The  patient  drinks,  best  when  in  a  fasting  condition, 
one  to  two  glasses  of  water,  tea,  or  coffee.  He  now  opens  his 
mouth  widel}',  and  the  electrode  (the  cajjsule  i^iece)  is  ijlaced  far  be- 
hind on  the  root  of  the  tongue  and  he  is  ordered  to  swallow.  He 
again  drinks  some  water,  and  the  electrode  finds  its  way  to  the  stom- 
ach without  any  further  assistance.  In  order  to  i-ecognize  this  point 
precisely,  it  is  advisable  to  make  a  mark  on  the  cord  at  a  distance 
of  40  cm.  from  the  capsule;  as  soon  as  this  mark  comes  to  the  teeth 
we  are  sure  that  the  electrode  is  in  the  stomach  and  we  can  apply  the 
electricity. 
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According  to  my  belief,  it  is  of  imi)ortance  to  apply  gastro-elec- 
trizatiou  accordiug  to  a  certain  plan.  Thus  it  will  not  appear  super- 
fliious  to  give  a  detailed  description  of  the  method  which  I  generally 
employ." 

The  patient,  when  the  deglutable  electrode  is  within  the  stomach, 
opens  his  clothes,  so  that  the  abdomen  is  accessible.  The  key  of  the 
deglutable  electrode  is  connected  with  the  cord  (negative  pole)  run- 
ning to  the  batter3^ 

Gastrofaradizadon. — Sitting,  ten  minutes;  at  first  large  plate  elec- 
trode at  the  gastric  and  epigastric  region  for  five  minutes,  then  a 
small  ordinary  sponge  electrode.  The  electrode  is  at  first  moved  up 
and  down  from  left  to  right  in  the  gastric  region;  sometimes,  es- 
j)ecially  when  there  is  constipation,  the  electrode  is  passed  over 
the  region  of  the  colon — ascendens,  trausversum,  and  descendens — 
always  beginning  in  the  right  iliac  region  and  stopping  at  the  left 
iliac  region  (duration,  two  minutes) ;  we  then  proceed  from  the  gas- 
tric region  from  right  to  left  to  the  back,  and  remain  at  the  left  side 
of  the  seventh  dorsal  vertebra  for  one  minute.  At  this  place  the  cur- 
rent can  be  applied  quite  strongly,  and  most  patients  then  experience 
a  slight  sensation  within  the  stomach;  the  patients  find  it  difficult  to 
describe  this  sensation ;  some  assert  that  they  experience  a  dragging 
feeling,  others  a  feeling  of  weight,  and  others  again  of  pinching.  All 
of  them  refer  the  feeling  to  the  stomach  and  locate  it  opposite  differ- 
ent heights  of  the  abdominal  wall.  We  then  return  to  the  front,  mov- 
ing the  electrode  gently  up  and  down  over  the  gastric  region  for  two 
minutes,  gradually  decreasing  the  current,  and  thus  ends  the  sitting. 
The  cun'ent  has  to  be  of  such  a  strength  that  it  causes  distinct  con- 
tractions of  the  abdominal  walls ;  but  it  is  not  well  to  have  it  so  strong 
that  the  patient  experiences  pain. 

Gasfrogalvanization. — Negative  pole  within  the  stomach;  small 
sponge  electrode.  Duration,  eight  minutes.  First,  two  minutes 
below  the  ensiform  process  (during  the  first  minute  the  current  is 
gradually  increased  to  its  necessary  strength),  then  for  three  minutes 
moving  the  electrode  up  and  down  the  gastric  region.  After  this, 
we  then  go  to  the  back  and  remain  one  minute  at  the  left  side  of 
the  seventh  dorsal  vertebra,  return  to  the  front,  move  the  electrode 
around  the  gastric  region  for  one  minute,  and  remain  then  quietly 
for  one  minute  below  the  ensiform  process.  During  this  time  the 
current  is  gradually  weakened  and  the  sitting  is  ended ;  the  strength 
of  the  current  is  ordinarily  fifteen  to  twenty  milliamperes. 

In  withdrawing  the  electrode  a  resistance  is  felt  at  the  introitus 
oisophagi ;  it  is  not  advisable  to  pull  the  electrode  with  force.  One 
has  only  to  make  the  patient  swallow  once  or  twice,  and  to  make  use 
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of  the  moment  when  the  larynx,  by  this  act,  ascGnds  and  the  passage 
becomes  free,  to  withdraw  the  electrode,  which  is  done  now  with  i^er- 
fect  ease. 

I  ordinarily  apply  the  electrization  every  other  day  during  the  be- 
ginning of  treatment;  afterward — i.e.,  after  the  lapse  of  two  or  three 
weeks — twice  weekly  for  about  three  weeks,  and  thereafter  once  a 
week  for  some  time.  As  a  rule,  I  begin  to  decrease  the  freciuency  of 
the  sittings  when  I  notice  a  decided  improvement  in  the  condition  of 
the  patient.  'Even  after  a  complete  disappearance  of  the  symptoms 
it  is  advisable  to  continue  the  electrization  (once  a  week)  for  some 
time. 

Direct  electrization  of  the  stomach  by  means  of  the  deglutable 
electrode  is  very  simple  and  handy  for  the  patient  and  for  the  physi- 
cian, and,  as  it  seems  to  me,  as  easy  to  apply  as  percutaneous  electri- 
zation. After  the  first  application  the  insertion  of  the  electrode  is 
much  easier,  the  patient  being  accustomed  to  the  procedure. 

The  principal  advantage  of  the  deglutable  electrode  consists, 
firstly,  in  that  we  are  able  to  apply  the  method  in  people  not  used  to 
the  stomach  tube ;  and,  secondly,  in  that  the  thin  cord  does  not  cause 
any  uncomfortable  feeling  to  the  patient  during  the  entire  electric 
sitting  and  does  not  provoke  salivation.  Another  advantage  lies  in 
the  circumstance  that  electricity  by  means  of  the  deglutable  electrode 
can  be  administered  even  in  those  cases  in  which  ulcer  of  the  stomach 
is  suspected,  whereas  the  old  stomach  electrode  could  not  be  intro- 
duced in  them  for  fear  of  causing  perforation. 

By  means  of  the  deglutable  electrode  a  regular  course  of  electric 
treatment  of  the  stomach  becomes  iDOSsible  in  many  cases  and  is 
facilitated  in  all. 

I  have  made  an  extensive  study  of  the  physiological  effects  of  di- 
rect electrization  of  the  stomach  and  have  published  the  results  in 
several  papers.  From  my  experiments  it  follows  conclusively:  1. 
Direct  faradization  of  the  stomach  increases  gastric  secretion  (a)  dur- 
ing the  application  of  electricity  and  also  {h)  for  a  short  period  after- 
wards ;  2.  Direct  galvanization  of  the  stomach  with  the  negative  pole 
within  the  organ  in  most  instances  diminishes  gastric  secretion;  3. 
Direct  faradization  as  well  as  galvanization  of  the  stomach  increases 
the  absorbent  faculty  of  the  stomach. 

As  regards  therapeusis  I  have  come  to  the  following  conclusions : 
1.  Direct  gastroelectrization  is  a  potent  agent  in  the  treatment  of 
chronic  (non-malignant)  diseases  of  the  stomach.  2.  Direct  gastro- 
faradization  proves  to  be  useful  in  many  ways  in  most  chronic  dis- 
eases of  the  stomach.  The  favorable  results  appear  very  clearly  and 
pretty  quickly  in  those  cases  of  stomach  dilatation  which  are  not 
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caused  by  any  obstruction  at  the  pylorus,  but  merely  by  the  relaxa. 
tiou  of  tlie  muscular  coat  of  the  stomach.  Here  gastrofaradization 
is  beneficial,  no  matter  whether  in  these  cases  there  is  hyperacidity 
or  subacidity  of  the  stomach  contents.  Cases  of  relaxation  of  the 
cardia  (eructations),  and  also  of  relaxation  of  the  pylorus  (presence 
of  bile  secretion  in  the  stomach) ,  were  very  favorably  influenced  by 
faradization.  Here  the  result  was  most  markedly  pronounced,  inas- 
much as,  besides  the  subjective  amelioration  of  the  patient,  the  ob- 
jective examination  showed  at  the  same  time  the  absence  of  bile  in 
the  stomach  contents.  There  was,  however,  only  one  case  of  relaxa- 
tion of  the  pylorus  under  observation.  3.  Gastrogalvanization  is 
almost  a  sovereign  means  for  combating  severe  and  most  obstinate 
gastralgias,  no  matter  whether  they  are  of  nervous  origin  or  caused 
by  a  cicatrized  ulcer  of  the  stomach.  4.  Gastrogalvanization  exerts 
also  a  favorable  influence  on  several  affections  of  the  heart  complicated 
with  gastralgia. 

With  regard  to  the  effects  of  the  current  in  diseases  of  the  stom- 
ach, it  is  very  diflicult  to  give  a  full  theoretical  explanation.  I  per- 
fectly agree  with  Stockton,"^  who  says:  "Exactly  what  role  is  played 
b^'  faradization  I  am  unable  to  state ;  whether  it  is  a  gastric  sedative 
or  a  gastric  stimulant  I  do  not  know.  My  efforts  were  in  the  direc- 
tion of  study,  and  the  results  were  so  favorable  that  I  applied  farad- 
ism  to  cases  seemingly  contradictorj'  in  character,  and  I  have  con- 
cluded that  the  great  variety  of  gastric  neuroses  depend  upon  a 
common  cause — an  imperfect  innervation  of  the  stomach ;  that  elec- 
tricity' improves  this  innervation,  thereby  relieving  the  cause  and  so 
the  conditions  which,  at  first  thought,  are  so  contradictory." 

The  chief  factor  in  determining  the  efiicacy  of  anj  means  of  treat- 
ment is  and  always  will  be  experience.  For  this  reason  I  do  not 
think  it  necessary  to  go  into  further  details  of  the  manner  in  which 
electric  currents  act  upon  the  human  organism.  The  very  numer- 
ona  successful  results  obtained  by  this  method  of  treatment  warrant 
ite  general  use  in  practice. 

Since  the  imblication  of  my  papers  on  direct  electrization  of  the 
stomach  many  authors  in  this  country  as  well  as  in  France  and  Ger- 
many have  made  use  of  this  method  of  treatment  and  highly  recom- 
mend it.  Thus  Stockton,  Ewald,  Eave,  A.  A.  Jones,  D.  D.  Stew- 
art, Rosenheim,  Brock,  Goldschmidt,  and  others  have  published 
good  results  obtained  by  intragastric  electrization.  Ewald  approves 
of  the  shape  and  form  of  my  electrode,  but  finds  it  diflicult  to 
introduce  it  into  the  patient's  stomach.  For  this  reason  he  has 
modified  it  by  using  a  thiciker  rul)ber  tubing  around  the  wire.  The 
tubing  corresijouds  to  No.  13  Charriere  and  is  about  one  and  a  half 
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millimetres  thick.  I  have  not  found,  however,  that  the  insertion 
into  the  stomach  of  the  cleglutable  electrode  offers  any  difficulties. 
The  principal  point  is  to  put  the  electrode  far  back  into  the  pharynx, 
and  then  to  let  the  patient  drink  something.  It  is  advisable  to 
have  the  patient  drink  slowly  about  a  glassful  of  water,  and  to  con- 
verse with  him,  in  order  to  distract  his  attention  from  the  procedure. 
The  electrode,  usually,  soon  reaches  the  stomach.  If,  as  seldom 
happens,  it  remains  lying  in  the  fauces,  the  patient  has  to  eat  a 
small  piece  of  bread  and  to  drink  some  water;  the  electrode  will 
then  find  its  way  into  the  stomach  with  the  bread.  If  in  a  very 
rare  case  the  deglutable  electrode  cannot  be  introduced,  there  is 
always  time  to  substitute  the  electrode  as  modified  by  Ewald. 

Wegele  has  lately  devised  a  new  gastric  electrode  which  he  terms 
the  si^iral  electrode.  Inasmuch  as  this  electrode  has  to  be  used 
though  a  stomach  tube,  it  has  no  advantages  whatever  over  the  ordi- 
nary stomach  electrodes  formerly  in  use,  as  the  principal  progress 
achieved  by  means  of  the  deglutable  electrode  is  that  the  stomach 
tube  can  be  dispensed  with  in  the  aijplication  of  electricity. 

Internal  massage  of  the  stomach  has  recently  been  suggested  by 
Dr.  r.  B.  Turck,  of  Chicago.  It  is  effected  by  means  of  his  "gyro- 
mele"  or  "revolving  sound."  This  instrument  consists  of  a  flexible 
cable,  to  the  end  of  which  is  attached  a  sponge,  covering  a  spiral 
spring,  which  can  be  removed  from  the  cable  at  will  and  changed. 
The  cable  passes  through  a  rubber  tube,  and  this  again  is  attached  to 
a  revolving  apparatus  for  the  purpose  of  producing  revolutions  of  the 
sponge.'"    (See  American  Medico-Surgical  Bulletin,  July  1st,  1895.) 

ORGANIC  DISEASES  WITH  CONSTANT  LESIONS. 

Gastric  Catarrh. 

I.  Acute  Gastritis. 

Synonyms.— Gasti-itia  glandularis  acuta;  acute  gastric  catarrh; 
catarrhus  ventriculi  acutus. 

Dcfiniiion.—A.  condition  in  which  the  mucous  membrane  of  the 
stomach  is  inflamed,  thereby  causing  disturbances  in  the  act  of  di- 
gestion. 

Acute  gastritis  may  be  divided  into  the  three  following  forms : 
Gastritis  acuta  simplex,  gastritis  phlegmonosa,  and  gastritis  toxica. 


aASTBIO  CATARRH. 
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Gastritis  Acuta  Simplex,  or  Acute  Gastric  Catarrh. 

Etiology. — Acute  gastric  catarrh  is  one  of  tlie  most  common  of  dis- 
eases. It  occurs  at  all  ages  and  in  all  classes  of  i)eople.  It  is  as  a 
nile  traceable  to  errors  in  diet.  The  principal  cause  is  frequently'  an 
abnormal  quantity  of  ingesta.  Very  hot,  but  especially  ice-cold  drinks, 
too  highly  spiced  or  fermented  foods,  frequently  irritate  the  stomach 
and  cause  inflammation  of  the  organ.  Food  that  is  not  well  masti- 
cated and  swallowed  in  big  lumps  may  mechanically  disturb  the 
stomach  and  inflame  it.  Many  irritating  substances,  as  for  instance 
alcohol,  decomposed  food,  rancid  butter,  rotten  eggs,  etc.,  may  also 
bring  on  an  acute  catarrh  of  the  stomach. 

The  sensibility  of  the  stomach  is  not  always  alike.  One  of  the 
above-named  causes  may  be  productive  of  a  catarrhal  condition  in 
one  person,  while  in  munj  others  it  remains  perfectly  inactive.  The 
tendency'  to  acute  catarrh  of  the  stomach  varies  much  in  differ- 
ent individuals  and  families.  Some  people  have  a  certain  predispo- 
sition to  this  aft'ection,  which  is  designated  by  the  exi^ression  "  deli- 
cate stomach."  The  latter  is  often  found  in  ansemic  women,  in  old 
persons,  and  in  invalids.  The  question  whether  the  acute  gastric 
cataiTh  may'  originate  by  way  of  infection  has  not  as  yet  been  settled. 
The  epidemic  appearance  of  this  affection  at  a  certain  time  speaks  in 
favor  of  such  an  assumption,  which  was  first  propagated  hy  Lebert 
and  Oser."  No  micro-organisms,  however,  have  been  found  Avithin 
the  stomach  wall  to  corroborate  this  theory.  Besides  the  above- 
named  direct  causes,  acute  gastric  catarrh  is  indirectly  engendered 
by  all  acute  infectious  diseases  which  it  ordinarily  accompanies. 

Morbid  Anatomy. — As  gastritis,  as  such,  hardly  ever  causes  death, 
and  inasmuch  as  the  stomach  after  death  quickly  undergoes  radical 
clianges  which  destroy  tlie  true  picture  that  had  before  existed,  the 
minute  histology  of  the  affected  stomach  can  be  studied  onh'  with  the 
gi'eatest  difficulty.  Even  nowadays  we  have  no  better  descrij)tion  of 
the  microscopical  aspect  of  the  inflamed  organ  than  that  given  nearly 
seventy  years  ago  by  Beaumont  from  his  observations  made  on  the 
well-known  St.  Martin  with  his  gastric  fistula.  The  mucous  mem- 
brane apjpears  entirely  or  partially  swollen  and  reddened  and  is 
marked  liere  and  there  Avith  small  sacculations.  Little  gastric  juice 
IS  secreted,  and  mucus  covers  the  surface.  The  pyloric  portion,  as  a 
rule,  is  more  affected,  and  there  exist  more  or  less  extensive  extrava- 
sations of  blood.  The  secretion  is  only  weakly  acid  or  neutral,  or 
even  alkaline. 

Microscopically  the  jtrincipal  cells  are  found  to  be  more  granular 
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and  cloudy,  partly  fatty  and  shrunken.  There  is  no  distinction  pos- 
sible between  the  parietal  and  the  principal  cells.  In  the  interglau- 
dular  tissue  numerous  round  cells  are  found.  They  are  also  met  with 
between  the  epithelial  cells  and  appear  to  be  wandering  to  the  sur- 
face. The  round  cells,  according  to  Sachs,"'  give  distinct  pictures  of 
karyokinesis. 

Sympfoniatologij. -—Immediiitely  after  a  manifest  indiscretion  of 
diet  there  is  experienced  first  of  all  a  feeling  of  heaviness  at  the  pit 
of  the  stomach,  later  on  a  sensation  of  fulness.  There  is  a  desire  to 
belch  and  a  difficulty  in  doing  so.  After  belching  the  patient  feels 
easier  for  a  little  while,  but  soon  the  heavy  sensation  reappears. 
This  condition  may  persist  unchanged  for  a  few  days,  and  then  grad- 
nally  disappear.    This  is  the  mild  form  of  acute  catarrh. 

Very  often,  however,  we  meet  with  more  alarming  symptoms. 
At  the  beginning  there  may  exist  nausea,  a  sensation  of  weight  and 
slight  pain  in  tlie  gastric  region,  severe  headache,  sometimes  rise  of 
temperature;  later  on  vomiting,  extreme  anorexia,  constij^ation  or 
diarrhoea.  Soon  the  symptoms  become  less  severe  and  appear  as  de- 
scribed in  the  milder  form. 

Objectively  the  gastric  region  appears  bloated,  and  is  sensitive  to 
pressure.  The  tongue  is  thickly  furred  and  the  taste  pappy.  If 
vomiting  occurs,  the  ejected  matter  contains  no  free  hydrochloric  acid, 
is  of  a  slightly  acid  or  neutral  or  alkaline  reaction,  and  is  frequently 
mixed  with  a  great  deal  of  mucus. 

The  duration  of  the  affection  is  short,  as  a  rule  from  one  to  three 
days.  The  more  severe  cases  begin  with  a  sudden  rise  of  tempera- 
ture (102°-104°  F.),  which,  may  be  accompanied  with  chills.  In  such 
instances  the  gastric  symjitoms  may  at  first  be  less  marked  than  the 
symptoms  caused  by  the  fever.  After"  a  short  period  the  gastric 
symptoms  become  more  i)ronounced. 

The  inflammatory  process  of  the  stomach  not  rarely  extends  into 
the  intestines,  and  then  causes  coustii)ation  or  diarrhoea.  The  affec- 
tion may  also  invade  the  gall  bladder,  and  then  gives  rise  to  icterus. 
In  the  febrile  form  of  gastritis  herpes  labialis  is  a  frequent  occurrence. 

Diagnosis. — It  is  easy  to  make  the  diagnosis  in  those  cases  which 
are  not  accompanied  by  fever,  and  where  the  cause  of  the  ti'ouble  is 
ai)i)arent.  The  analysis  of  the  gastric  contents  or  of  the  vomited 
matter  shows  a  marked  diminution  in  the  secretion  of  gastric  juice. 
An  acute  gastritis  accompanied  by  fever  will  at  times  cause  some 
difficulty  in  diagnosis.  As  is  well  known,  most  of  the  infectious  dis- 
eases are  accompanied  by  gastric  catarrh  at  their  commencement,  but 
they  can  be  easily  excluded  by  the  absence  of  their  pathognomonic 
symptoms. 
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It  is  less  easy  to  make  a  difi'ereutial  diagnosis  between  a  begin- 
ning typlioid  fever  and  acute  gastric  catarrh ;  iu  fact,  a  distinction 
between  these  two  conditions  is  sometimes  almost  impossible  during 
the  first  days  of  the  sickness.  The  following  may  serve  as  points  of 
differential  diagnosis  between  these  two  conditions:  In  typhoid  fever 
the  temperature  is  characterized  by  its  gradual  rise,  while  in  gastric 
catarrh  the  rise  of  temperature  is  quite  sudden ;  we  may  have  at  the 
very  start  a  temperature  of  103"  or  104°  F.  The  remission  iu  gastric 
catarrh  will  likewise  be  more  pronounced.  The  presence  of  herpes 
labialis  will  speak  in  favor  of  gastric  catarrh,  while  the  appearance 
of  Ehi-lich's  diazo-reaction  in  the  urine  will  point  to  typhoid  fever. 

Biliary  calculi  not  causing  very  severe  pains  and  not  accompanied 
by  icterus  may  sometimes  be  mistaken  for  a  gastric  catarrh.  Such 
an  error  in  diagnosis  will,  however,  occur  but  seldom ;  as  a  rule,  it  is 
easy  to  differentiate  between  these  two  conditions. 

Prognosis. — The  prognosis  of  gastric  catarrh  is  very  favorable,  ex- 
cept in  cases  of  very  old  people  and  invalids,  in  whom  the  i^rocess 
may  cause  serious  complications. 

Treatment. — The  vis  medicatrix  naturce  is  best  seen  in  this  affec- 
tion. In  order  to  become  freed  of  the  undigested  material,  the 
stomach  empties  itself  either  by  vomiting,  or  by  transferring  its  con- 
tents into  the  small  intestine,  which  in  turn  gets  rid  of  them  by  diar- 
rhoeal  jjassages.  The  anorexia  lorevents  the  patient  from  taking  food, 
and  in  this  way  the  stomach  enjoys  i:)erfect  rest  and  soon  recuperates. 

In  our  treatment  we  have  to  imitate,  or  rather  assist,  nature.  If 
spontaneous  vomiting  does  not  take  jjlace  and  a  feeling  of  pressure 
and  pains  in  the  stomach  are  present,  if  percussion  over  the  gastric 
region  gives  dalness,  and  belching  of  bad  smelling  gases  occiirs, 
then  we  may  be  certain  that  all  the  symptoms  mentioned  are  caused 
by  decomposed  food  within  the  organ.  Here  it  is  best  to  look  for 
means  which  will  remove  this  obnoxious  material.  Washing  out  of 
tlie  stomach  is  the  best  way  to  accomi)lish  this  end.  Instead  of  lav- 
age, liowever,  we  may  tell  the  patient  to  drink  half  a  pint,  or  even  fX 
j)int,  of  lukewarm  water  in  which  a  small  quantity  of  table  salt  has 
been  dissolved,  and  then  tickle  the  throat  with  the  end  of  a  (piill  or 
with  the  finger  in  order  to  produce  vomiting. 

Emetics  are  rarely  given  nowadays.  In  suitable  cases  it  is  best 
to  make  use  of  the  subcutaneous  injection  of  apomorphine  (the  dose 
l>eing  about  ^  cgm.).  Tartar  emetic  and  ipecacuanha  should  never 
be  eTny)loyed  excejjt  in  children.  The  stomach  after  having  been 
eirj[)tied  sliould  now  enjoy  perfect  rest  for  some  time.  Thus  during 
the  first  or  second  day  of  illness  it  is  best  not  to  give  the  patient  any- 
tliiug  substantial  to  eat.    Strained  barley  or  rice  water  or  weak  tea 
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may  be  taken.  Ou  tLe  third  day,  as  soon  as  the  appetite  reappears, 
the  patient  is  permitted  to  partake  of  a  bread  souiJ  (bread  and  hot 
water),  of  oatmeal  or  barley  gruel,  rice  soup,  and  perhaps  one  soft- 
boiled  egg.  Later  on  French  bread,  butter,  and  oysters  may  be  added 
to  the  dietary. 

If  the  improvement  is  steadily  progressing,  we  begin  on  the  fourth 
day  with  meat  once  a  day,  and  thus  slowly  return  to  the  usual  bill  of 
fare.  As  a  rule,  no  medicines  whatever  are  needed.  If  obstinate 
constipation  exists,  however,  and  the  bowels  have  not  moved  during 
the  first  two  days  of  the  disease,  some  aiierieut  may  be  given.  A 
large  dose  of  calomel  (ten  to  fifteen  grains)  administered  once  is  very 
serviceable.  This  remedy  should  especially  be  employed  in  the  fe- 
brile form  of  gastritis.  If  there  is  no  fever,  Seidlitz  powders  or  a 
good  dose  of  citrate  of  magnesia  will  serve  the  purpose. 

Gastritis  Phlegm.onosa. 

Synonyms. — Gastritis  phlegmonosa  purulenta;  purulent  inflam- 
mation of  the  stomach. 

The  inflammatory  process  in  this  affection  takes  place  in  the  sub- 
mueosa  and  muscularis  of  the  stomach,  and  runs  an  acute,  very  sel- 
dom a  subacute  course.  In  this  respect  it  differs  in  character  from 
the  acute  gastritis,  in  which  the  process  of  inflammation  takes  place 
in  the  glandular  layer.  Gastritis  phlegmonosa  is  a  very  rare  affec- 
tion, and  is  found  more  frequently  among  men  than  women.  There 
exist  two  forms  of  this  affection,  one  the  primary  or  the  idiopathic, 
and  the  second  the  metastatic.  While  the  exact  cause  of  primary 
ixirulent  gastritis  is  as  yet  unknown,  the  symptoms  and  the  course  of 
the  disease  justify  the  assumption  that  it  is  caused  by  some  micro- 
organism. The  metastatic  form  occurs  in  pytemic  and  puerperal 
fevers  or  very  severe  exanthemata. 

Morbid  Anatomy. —There  may  be  present  a  circumscribed  abscess 
i^  the  gastric  wall  (gastritis  phlegmonosa  circumscripta  or  abscess 
of  the  stomach),  but  numerous  small  abscesses  of  pea  or  hazelnut 
size  are  more  generally  found.  The  mucosa  over  these  areas  ap- 
pears swollen.  The  abscesses  lie  in  the  submucosa  or  muscularis 
and  often  extend  to  the  serosa.  If  the  purulent  process  progresses 
further,  perforation  may  occur  either  into  the  stomach  or  into  tlie 
al)dominal  cavity. 

Syvipfomaiology.— Alter  the  existence  of  dyspeptic  symptoms  for 
some  time,  or  without  any  previous  disturbances,  the  patient  sud- 
denly experiences  an  intense  pain  in  the  gastric  region.  At  the 
same  time  he  has  a  violent  burning  sensation  within  the  stomach, 
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extreme  thirst,  dry  tongue,  and  complete  anorexia.  These  symp- 
toms are  accompanied  by  high  fever  (103°-105°  F.),  with  only  very 
short  intermissions.  Sometijues  the  onset  of  the  disease  is  attended 
by  chills.  The  pulse  is  small  and  irregular.  In  most  instances 
there  is  vomiting  and  retching,  the  vomited  matter  consisting  mainly 
of  mucus  and  some  bile.  The  gastric  region  is  very  i^ainful  on  pres- 
sure. The  bowels  are  either  constipated,  or  (as  is  generally  the 
case)  diarrhoeal.  The  disease,  as  a  rule,  ends  fatally  in  a  very  short 
time  (four  to  seven  days) .  It  may,  however,  last  two  weeks.  The 
chronic  form  occurs  most  frequently  in  the  course  of  so-called  gastric 
abscess. 

Diagnosis. — An  exact  diagnosis  of  this  affection  can  hardly  be 
made  during  life.  If,  in  connection  with  the  above  symxjtoms,  there 
is  an  increased  resistance  in  the  gastric  region  with  severe  pain  on 
pressure,  we  should  think  of  jjurulent  gastritis. 

Treatment. — The  treatment  should  be  sym^itomatic.  Ice-cold  ap- 
plications to  the  abdomen,  leeches,  large  doses  of  opium,  or  subcu- 
taneous injections  of  morphine,  and,  if  there  is  collai^se,  camphor, 
ether,  and  the  like  will  have  to  be  administered. 

Gastritis  Toxica. 

Among  the  poisonous  substances  which  directly  affect  the  gastric 
mucous  membrane  the  following  deserve  special  notice:  Alcohol, 
phosphorus,  arsenic,  potassium  cyanide,  corrosive  sublimate,  uitro- 
benzol,  potassium  chlorate,  concentrated  mineral  acids  (sulphuric 
acid,  nitric  acid),  and  the  caustic  alkalies.  The  first-named  sub- 
stances cause  an  intense  acute  gastritis.  The  mucous  membrane  be- 
comes swollen  and  superficially  necrotic,  leaving  behind  small  hem- 
on-hagic  spots.  Microscopically  the  glandular  tubuli  are  found  to 
liave  undergone  fatty  degeneration.  The  acids  and  alkalies  act  quite 
differently.  They  directly  affect  the  parts  they  come  in  contact  with, 
and  in  this  way  the  whole  mucous  layer  may  become  destroyed;- 
sometimes,  should  the  poison  penetrate  still  farther,  the  submucosa 
may  also  be  destroyed,  and  rapture  of  the  stomach  takes  place. 

Syrnpioinatohfjy.— The  symptoms  will  be  more  or  less  marked  ac- 
cording to  the  quantity  of  poison  taken.  There  is  always  pain  in  the 
gaHtric  region,  which  is  increased  on  pressure.  Yomiting  is  of  very 
frequent  occurrence.  The  vomited  matter  may  contain  an  admixture 
of  blood.  Tliirst  is  always  present.  In  cases  of  a  severe  nature 
tliere  are  always  found  a  small  pulse,  cyanosis,  cold  perspiration, 
and  sliglit  coma.    Death  may  occur  in  collai)se. 

In  other  cases  tlio  course  may  be  somewhat  more  protracted  and 
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either  peritonitis  or  icterus  or  liajinaturia,  caused  by  the  poison  circu- 
lating in  the  blood,  may  develop.  lu  those  instances  in  which  death 
does  not  occur  there  may  arise — after  the  acute  symptoms  of  poison- 
ing have  been  subdued— a  condition  which  is  similar  to  that  of  a 
subacute  gastritis. 

It  sometimes,  though  seldom,  happens  that  the  mucous  mem- 
brane of  the  stomach  is  affected  to  such  a  degree  that  it  may 
entirely  atrophy,  and  then  a  condition  of  achylia  gastrica  will  result, 
lu  cases  of  poisoning  by  mineral  acids  or  caustic  alkalies,  it  may 
occur  that,  in  consequence  of  the  sloughing  of  an  area  situated  either 
near  the  cardia  or  near  the  pylorus,  a  stricture  develops,  thus  caus- 
ing serious  complications.  These  strictures  frequently  develoiD  later 
on,  at  a  time  when  the  patient  jjerhaps  imagines  that  he  is  entirel3' 
rid  of  his  trouble.  The  stricture  of  the  cardia  causes  dysphagia,  and 
the  stricture  of  the  j)ylorus  ischochymia. 

Diagnosis. — The  diagnosis  is  frequently  made  by  the  cross-exam- 
ination of  the  patient,  provided  he  is  able  to  state  what  kind  of 
poison  he  took.  The  inspection  of  the  mouth,  tongue,  and  laharynx 
may  lead  us  to  suspect  poisoning  by  mineral  acids  or  caustic  alkalies, 
as  both  cause  manifest  lesions  (sloughing)  at  these  places  when 
taken.  The  examination  of  the  vomited  matter  will  also  frequently 
enable  us  to  discover  the  nature  of  the  poison. 

Prognosis. — The  prognosis  will  greatly  depend  upon  the  quantity 
of  i^oisou  taken,  and  upon  the  condition  in  which  we  find  the  patient. 
On  the  whole,  every  case  of  poisoning  must  be  considered  as  quite 
serious,  recovery  being  doubtful. 

Treatment. — In  all  cases  of  poisoning  by  concentrated  mineral 
acids  and  caustic  alkalies,  the  best  mode  of  treatment  is  to  effect 
dilution  of  the  poison,  and,  if  possible,  its  neutralization.  Thus  we 
give  calcined  magnesia  (100  gm.  dissolved  in  a  pint  of  milk)  to 
the  patient  as  a  drink  in  case  the  poison  consisted  of  a  mineral  acid ; 
the  magnesia  will  then  neutralize  the  acid.  On  the  other  hand,  we 
administer  a  drink  consisting  of  lemonade  or  a  weak  solution  of  acetic 
acid  (one  to  two  per  cent.)  in  case  the  poisonous  substance  had  been 
a  caustic  alkali,  for  the  reason  that  the  acid  introduced  forms  a  harm- 
less combination  with  the  poison.  In  the  instances  just  mentioned 
lavage  cannot  be  used  for  fear  of  a  perforation  of  the  stomach,  n(n-  is 
it  permitted  to  bring  on  vomiting,  as  the  poisonous  matters  lodged 
within  the  stomach  woidd  cause  a  great  deal  of  harm  by  their  coming 
in  contact  with  the  oesophagus  and  mouth  when  ejected. 

In  all  other  kinds  of  poisoning  (alkaloids  and  metals)  it  is  always 
best  to  use  lavage  as  early  as  possible,  in  order  to  free  the  stomach 
and  the  organism  of  that  portion  of  the  poison  that  has  not  yet  en- 
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teretl  the  small  intestine.  Although  an  emetic  (like  apomorphine) 
can  be  used  for  this  purpose,  siphonage  of  the  stomach  is  by  all 
means  preferable,  for  only  the  latter  permits  a  thorough  emptying 
and  cleansing  of  the  organ.  It  is  not  the  place  here  to  speak  of  all 
the  antidotes  that  have  to  be  employed  in  these  cases.  The  subse- 
quent ti-eatmentwill  always  depend  upon  the  symptoms  in  each  given 
case.  In  peritonitis  ice  will  have  to  be  applied  over  the  abdomen, 
and  opiates  freely  given.  The  treatment  of  a  resulting  stricture  of 
the  cardia  or  of  the  pylorus  must  in  most  instances  be  a  surgical  one. 
In  the  former  case,  dilatation  of  the  cardia  by  means  of  bougies  will 
first  be  tried. 

Chronic  Gastric  Catarrh — Gastritis  Glandulaeis  Chronica. 

Defimtion. — A  chronic  inflammation  of  the  gastric  mucous  mem- 
brane causing  various  disturbances  in  the  act  of  digestion. 

Patliological  Anatomy. 

The  mucosa  is  in  most  instances  covered  with  a  thick  layer  of  a 
tenacious  mucus  and  presents  a  yellowish-gray  or  slate-gray  color. 
Some  parts  may,  however,  appear  intensely  red.  The  latter  condi- 
tion is  frequently  found  in  the  secondary  catarrh  caused  by  a  conges- 
tion. The  mucosa  is  frequently  thicker  than  normally,  and  forms  pap- 
illary projections,  thereby  causing  the  so-called  etat  mamelonuL 

As  a  rule,  the  pyloric  portion  of  the  stomach  is  mostly  involved. 
The  inflammatory  jjrocess,  however,  may  sometimes  extend  over  the 
entire  mucous  membrane.  In  some  instances  the  submucosa  and 
muscularis  may  also  undergo  some  changes,  and  appear  either  hj'per- 
trophied  or  very  much  atrophied.  Microscopically  the  glands  often 
appear  enlarged,  sacculated,  and  dilated  in  cyst-like  forms.  The 
buli  have  lost  their  normal  regular  arrangement  and  show  an  atypical 
distinct  ramification.  The  glandular  cells  appear  granular  and  in  a 
condition  of  fatty  degeneration,  and  there  is  no  longer  any  differ- 
ence recognizable  between  the  principal  and  parietal  cells.  An 
abundant  small-celled  infiltration  is  present  Avhicli  fills  the  iuter- 
glaudular  spaces,  and  jjushes  the  glands  apart.  This  small-celled 
infiltration  is  esxjecially  marked  near  the  surface  of  the  mucous  mem- 
brane. The  supei-ficial  layer  of  the  epithelium  of  the  mucosa  is  fre- 
quently defective.  The  mouths  of  the  glands  are  very  often  filled 
with  a  pale  mucous  mass,  which  projects  against  the  lumen  witliout 
any  enclosing  membrane.  According  to  Ewald,  there  is  a  condition 
of  raucous  catarrh  in  wliich  the  degeneration  may  be  observed  to  ex- 
tend down  to  the  base  of  the  glands,  so  that  in  place  of  the  ordinary 
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principal  and  parietal  cells  we  find  cells  in  the  most  varied  stages  of 
mucoid  degeneration.  This  condition  is  especially  found  in  the  py- 
loric region.  Some  cells  may  be  found  which  are  still  intact,  the 
mucus  filling  only  a  small  part,  while  the  rest  of  the  cell  is 
occupied  by  granular  protoplasm  and  a  large  nucleus.  In  others 
the  mucus  occupies  the  greater  part  of  the  cell  and  crowds  the  pro- 
toplasm and  the  flattened  nucleus  against  its  base.  In  still  others 
the  cell  membrane  has  ruptured,  and  the  mucus  has  escaped  into  the 


FiQ.  45.— A  Small  Piece  of  Gastric  Mucosa  (from  Patient  J.,  with  Carcinoma  Pylori)  Found  in 
the  Wash-water  after  Lavage,  showing  mucoid  degeneration  of  the  glands  with  vacuoliza- 
tion; some  connective-tissue  proliferation.    X  140. 

lumen  of  the  duct  of  the  gland.  This  mucoid  degeneration  Ewald 
found  only  in  specimens  which  had  been  placed  while  still  warm  in 
alcohol.  In  older  specimens  the  condition  above  described  could 
not  be  discovered.  In.  a  patient  with  cancer  of  the  pylorus,  I  had 
the  opportunity  to  find  in  the  wash  water  a  small  piece  of  the  gastric 
mucosa.  It  was  placed  in  alcohol  at  once,  and  the  microscope  re- 
vealed a  beautiful  picture  of  mucoid  degeneration,  as  the  figure  well 
shows  (Fig.  45). 

The  inflammatory  process  after  existing  for  a  long  jienod  may  at 
the  end  lead  to  a  total  desti-uction  of  the  glandular  layer  of  the  entire 
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organ,  thereby  causing  a  condition  which  has  been  termed  atrophy 
of  the  stomach  or  anadenia  ventriculi  (Ewald).  Two  processes  ulti- 
mately lead  to  this  condition. 

The  first  consists  in  a  fatty  degeneration  and  destruction  of  the 
gland,  the  process  progressing  outwards  from  the  surface  of  the  mu- 
cous membrane.  While  in  the  early  stage  no  glands  are  found  on 
the  siu'face  of  the  mucosa,  there 
still  exist  glandular  cysts  situated 
near  the  submucosa.  Later  on 
even  these  glandular  cysts  dis- 
appear, and  the  whole  mucous 
layer  consists  almost  entirely  of 
roimd  cells.  According  to  Ewald 
this  process  is  especially  met  with 
in  those  instances  in  which  the 
entire  organ  is  more  or  less  di- 
lated and  the  walls  are  thin.  The 
submucosa  is  then  also  partly 
changed,  the  muscular  layer  be- 
ing much  thinner. 

The  second  ijrocess  takes  it 
origin  in  the  submucosa,  and  pro- 
gresses from  the  deeper  layers  to 
the  surface  of  the  stomach.  In 
this  instance  the  fibrous  elements 
play  the  greater  part.  The  in- 
flammatory process  causes  the 
formation  of  fibrous  tissue,  which 
sjireads  round  the  glands  and 
partly  consti'icts  them.  The 
glands  are  also  ultimately  de- 
stroyed and  their  place  is  taken 
by  fibrous  tissue.  As  a  rule  this 
condition  is  found  in  stomachs 
which  are  much  smaller  than  usual,  and  present  a  thickening  of  their 
walls.  The  size  of  the  organ  in  such  instances  may  be  reduced  to 
that  of  a  big  pear,  and  the  walls  may  attain  a  thickness  of  about  1 
to  2  cm.  Brinton  has  termed  this  condition  "cirrhosis  ventriculi," 
while  the  French  designate  it  "sclerosis  ventriculi."  This  condition 
of  cirrhosis  ventriculi,  however,  may  be  associated  with  the  first- 
described  ])rocess,  as  the  accompanying  drawing  of  a  case  I  have 
observed  clearly  illustrates  (Fig.  4(i). 


Fig.  46.— Cross-Section  through  the  Stomach 
Wall  (of  A.  G.,  with  Achylia  Qastrica), 
showing  relations  of  the  layers:  a,  mucosa 
(no  glands  visible)  ;  6,  submucosa;  c,  rf, 
muscularis  ;  e,  serosa.    X  GO. 
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Et-iolocjij. 

Clironic  gastric  catarrli  is  more  frequeutly  met  with  in  men 
than,  in  women.  It  is  often  caused  by  an  irrational  mode  of  living. 
Kapid  eating,  resulting  in  deficient  mastication  of  the  food;  over- 
loading the  stomach  with  too  large  quantities  of  food;  highly  spiced 
dishes ;  ice-cold  drinks — all  these  tend  to  irritate  the  stomach  and  to 
cause  a  catarrhal  condition  of  the  organ.  In  this  country  ice  water 
and  fast  eating  are  the  two  principal  causes  of  the  so-called  "  Ameri- 
can dyspepsia."  Tea  and  coffee  taken  in  too  large  quantities  are  also 
said  to  cause  this  trouble.  Alcoholic  drinks,  especially  the  stronger 
ones,  as  whiskey  or  liquors  (among  them  also  "stomach  bitters") 
and  the  abuse  of  tobacco  (smoking  and  chewing,  especially  the 
latter)  also  frequently  give  rise  to  this  affection.  But  even  in  peo- 
ple leading  a  regular  life  chronic  gastric  catarrh  may  develop  either 
after  frequeutly  repeated  attacks  of  the  acute  form  or  after  recovery 
from  very  severe  infectious  diseases.  Thus  in  typhoid  fever  is  fre- 
quently found  the  origin  of  the  affection.  An  unhealthy  condition  of 
the  mouth,  and  more  so  of  the  teeth,  is  liable  to  ijroduce  gastritis, 
for  in  these  instances  the  food  on  the  one  hand  cannot  be  chewed 
thoroughly,  on  the  other  hand  it  becomes  impregnated  with  products 
of  decomposition  originating  from  decayed  teeth  and  in  this  way 
jiroduces  an  undue  irritation  of  the  gastric  mucous  membrane. 
Chronic  gastric  catarrh  is  moreover  found  as  a  secondary  disorder  in 
association  with  many  other  chronic  diseases ;  thus,  for  instance,  all 
kinds  of  pulmonary  and  cardiac  affections,  liver  and  kidney  troubles, 
are  frequently  found  to  be  complicated  with  chronic  gastritis.  Like- 
wise some  constitutional  diseases,  as  for  instance  gout  and  diabetes, 
are  frequently  combined  with  gastritis. 

Symptomatology. 

The  disease,  as  a  rule,  develops  very  slowly.  The  initial  symp- 
toms are  not  well  marked.  After  the  condition  has  lasted  for  a 
longer  period  of  time  the  complaints  are  more  i^ronouuced,  and  a 
train  of  many  varied  symptoms  is  present.  The  patients  frequeutly 
complain  of  an  abnormal  taste  in  the  mouth.  They  describe  it  either 
as  salty  or  as  saburral,  in  a  few  instances  as  sour.  The  appetite 
is  ordinarily  diminished,  or  if  present  the  feeling  of  satiety  ap])ears 
after  a  few  morsels  of  food.  After  meals  there  is  a  sensation  of  ful- 
ness in  the  gastric  region,  and  the  patient  feels  oppressed.  This 
feeling,  if  present  to  a  greater  degree,  sometimes  gives  rise  to  symp- 
toms of  quite  an  alarming  nature.  Thus  the  patients  complain  of 
palpitation  of  the  heart  and  shortness  of  breath  (asthma  dyspepti- 
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cum).  Ill  soiue  iustaBces  again  there  is  a  dizzy  feeling,  wlncli  may 
occasioually  be  so  severe  that  the  patient  cauiiot  occujiy  a  standing 
position,  but  has  to  sit  down  or  lie  down.  The  oppression  experi- 
enced is  relieved  by  belching,  but  the  latter  may  occur  so  freciuently 
as  greatly  to  annoy  the  patient.  In  fact,  belching  constitutes  one  of 
the  most  frecpient  symptoms  of  chronic  gastric  catarrh.  As  a  rule, 
a  cpiautity  of  odorless  gas  is  brought  ui>  by  the  act  of  belching, 
although  in  very  rare  instances  it  may  have  an  unpleasant  odor. 

Fain. — As  a  rule  intense  pains  are  absent.  There  is  a  mere  sen- 
sation of  discomfort  and  sensitiveness  in  the  gastric  region,  which 
may  increase  after  meals,  more  especially  after  the  ingestion  of 
coai-se  food. 

P//rosis. — The  i:)atient  may  exj)erience  a  burning  sensation  at  the 
pit  of  the  stomach,  and  a  sour  liquid  alone  or  mixed  Avith  food  often 
comes  up  through  the  oesophagus  into  the  mouth  (regurgitation). 

Vomitimj. — Vomiting  is  not  of  very  frequent  occurrence  in  gastric 
catarrh.  It  is  met  with  most  frequently  after  the  morning  meal  or  in 
the  morning  on  arising.  In  the  latter  instance  the  quantity  ejected 
is  quite  small,  and  consists  of  a  watery  fluid  containing  principally 
mucus.    A  feeling  of  nausea  is  more  frequently  observed. 

The  hoioels  are  frequently  found  abnormal ;  either  they  are  very  con- 
stipated, which  is  quite  the  rule,  or  there  may  exist  diarrhoea,  or 
again,  periods  of  diarrhoea  may  alternate  with  periods  of  constipation. 

The  urine  is  scanty,  and  frequently  contains  deposits  of  phosphates 
and  urates. 

General  Symptoms. — The  patients  feel  languid  and  manifest  less 
energy  in  the  performance  of  their  work.  Their  mental  activity  is 
frequently  weakened.  They  often  complain  of  headache,  especially 
in  the  morning,  and  a  heavy  feeling  in  the  limbs.  A  desire  to  yawn 
is  often  met  with,  and  some  patients  assert  that  they  cannot  breathe 
as  deeply  as  they  desire.  In  some  instances  the  flow  of  saliva  is 
greatly  increased.  Sometimes  patients  experience  a  constant  irri- 
tated feeling  in  the  throat,  which  they  seek  to  relieve  by  a  kind  of 
hacking  cough. 

Ohjedive  SifjiiH. — The  general  appearance  of  the  patient  is,  as  a  rule, 
f|uite  good.  He  looks  well  nourished,  and  usually  iiossesses  a  good 
panniculus  adiposus.  Some  patients,  however,  show  black  rings 
under  the  eyes,  notwithstanding  their  being  well  nourished.  Under 
these  circumstances  they  frequently  have  cold  hands  and  feet  and 
chill  very  easily.  There  are,  however,  exceptions  to  this  rale,  and 
I)atients  are  sometimes  observed  who  have  lost  considerably  in  Aveight, 
and  apj)ear  fjnite  emaciated. 

The  tongue  is,  as  a  rule,  covered  with  a  fairly  thick  grayish  and 
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moist  coating.  The  margins  of  the  tongne  show  the  indications  of 
tlae  teeth.  Either  there  is  no  offensive  smell  present  iu  the  mouth, 
or  if  it  exists  it  is  due  to  some  imperfection  iu  the  condition  of  the 
teeth,  nose,  or  throat. 

The  gastric  region  often  appears  bloated.  On  palpation  it  is  found 
to  be  sensitive  to  pressure,  although  there  is  no  real  pain.  The 
splashing  sound  can  be  easily  produced  when  the  stomach  contains 
some  liquid.    The  size  of  the  organ  is,  as  a  rule,  not  increased. 

The  gastric  contents :  One  hour  after  Ewald's  test  breakfast  the 
gastric  contents  show  a  lessened  degree  of  acidity,  and  contain  either 
no  free  hydrochloric  acid  at  all  or  the  same  only  in  small  quantities. 
The  pieces  of  roll  are  not  so  fine  as  normally.  Pepsin  and  rennet  are 
always  present;  erythrodextrin  is  present  only  in  small  quantities, 
while  achroodextrin  and  sugar  are  abundant.  The  quantity  of  the 
gastric  contents  obtained  after  the  test  breakfast  is  either  normal  or 
somewhat  larger  (120-180  c.c).  Mucus  may  be  present  in  great 
quantities  in  the  gastric  contents  of  some  persons,  while  it  may  be 
absent  in  others.  In  the  former  case  the  gastritis  is  designated  l^y 
the  name  of  "gastritis  chronica  mucosa."  The  mucus  in  the  gastric 
contents  can  be  easily  recognized  by  its  appearance.  A  glass  rod 
dipped  into  the  contents  and  lifted  in  an  oblique  direction  will  cause 
a  part  of  the  mucus  to  be  drawn  up  in  the  form  of  strings.  The  con- 
tents pass  very  slowly  through  filter  paper,  and  the  addition  of  acetic 
acid  to  the  filtrate  will  produce  turbidity. 

In  the  fasting  condition  the  stomach  is  either-  found  empty,  or  it 
may  contain  only  a  few  cubic  centimetres  of  a  turbid  liquid,  consist- 
ing of  mucus,  and  presenting  either  an  alkaline,  neutral,  or  acid  re- 
action. In  the  latter  instance  free  hydrochloric  acid  may  be  discov- 
ered in  small  quantities.  Under  the  microscoiie  many  round  cells  and 
some  epithelial  cells  are  found.  In  washing  out  the  stomach 
in  the  fasting  condition  the  wash  water,  as  a  rule,  contains  more  or  less 
considerable  quantities  of  mucus.  Instead  of  examining  the  gastric 
contents,  the  vomited  matter,  if  such  is  present,  can  be  made  use  of 
for  testing  the  chemical  qualities  of  the  gastric  juice.  As  a  rule,  the 
same  conditions  Avill  prevail  here  as  those  stated  above  under  the  ex- 
amination of  the  gastric  contents. 

The  motor  function  of  the  stomach  is  either  not  impaired  at  all  or 
only  slightly  diminished. 

Absorption. — Most  writers  assert  that  absorption  is  retarded.  It 
seems  to  me,  however,  that  this  rule  cannot  be  made  to  apply  to  all 
substances.  On  examining  the  absorptive  power  in  several  cases  of 
chronic  gastric  catarrh  with  the  potassium  iodide  test,  I  have  not  seen 
any  marked  departure  from  the  normal. 
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Gourse. 

The  duration  of  chronic  gastritis  is  a  very  long  one.  Very  fre- 
queutly  there  are  exacerbations  of  the  symptoms,  even  when  the  con- 
dition seemed  almost  entirely  cured.  Indiscretion  in  diet  is 
especially  liable  to  cause  a  recurrence.  Often,  however,  a  rational 
treatment  effects  the  disappearance  of  all  these  symptoms,  and  the 
condition  of  perfect  euphoria  may  last  for  years. 

Diagnosis. 

The  diagnosis  of  chronic  gastritis  is  made  by  attention  to  the  fol- 
lowing points :  (1)  The  long  and  steady  duration  of  the  disease ;  (2) 
the  symptoms  above  described;  (3)  the  decreased  secretion  of  gastric 
juice  (low  acidity) ,  which  in  some  may  be  combined  with  an  undue 
amount  of  mucus. 

Differential  Diagnosis. — It  is  quite  easy  to  separate  primary 
from  secondary  chronic  gastritis.  The  latter  accompanies  many 
organic  disorders  of  various  important  organs.  The  recognition  of 
the  principal  ailment  shows  the  true  nature  of  the  affection.  It  is 
more  difficult  to  differentiate  between  chronic  gastric  catarrh  and 
other  lesions  of  the  stomach — e.g.,  ulcer,  cancer,  neurosis,  achylia 
gasti'ica.  Chronic  gastritis  is  never  accompanied  by  very  severe  pain, 
and  thus  j^resents  a  contrast  to  ulcer  and  cancer.  Absence  of  a  cir- 
cumscribed spot  painful  to  pressure  in  the  gastric  region  also  speaks 
against  ulcer.  There  is  no  hsematemesis,  and  as  a  rule  no  marked 
emaciation  in  chronic  gastritis,  while  in  nicer  and  cancer  these  two 
conditions  are  frequently  met  with.  It  is  quite  difficult  to  differen- 
tiate between  chronic  gastritis  and  a  gastric  neurosis  of  a  depressing 
nature.  The  symptoms  may  be  alike  in  both,  especially  the 
diminished  gastric  secretion.  The  neurosis  may  sometimes  be  recog- 
nized by  the  discovery  of  other  nervous  symptoms.  Sudden  changes 
in  the  chemical  condition  of  the  gastric  contents  speak  in  favor  of  the 
existence  of  a  neurosis.  Changes  in  the  subjective  sj'^mptoms,  the 
entire  disappearance  of  the  same  for  a  few  days  and  then  the  sudden 
reaj)X)earance,  either  of  the  same  symptoms  as  before  or  of  different 
ones,  are  also  characteristics  of  a  gastric  neurosis.  Clironic  gas- 
tritis, on  the  other  hand,  shows  as  a  rule  more  or  less  constancy  in 
the  conditions  of  the  gastric  juice  as  well  as  in  the  other  symjjtoms. 
While  changes  in  tlie  subjective  sensations  of  the  patient  may  occur, 
they  are,  however,  less  abrupt  and  less  pronounced  than  in  the 
neurosis.  Achylia  gastrica  is  recognized  by  the  total  disappearance 
of  gastric  juice,  i.e.,  by  the  absence  of  hydrochloric  acid  and  both 
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ferments,  renuet  and  pepsin.  Altlioiigh  chronic  gastritis  may  ter- 
minate in  such  a  condition  (a  disappearance  of  juice),  it  is  nevertheless 
more  practical  to  separate  achylia  gastrica  from  gastric  catarrh,  as 
there  are  several  other  conditions  which  lead  to  this  affection,  and  as 
it  requires  a  different  treatment. 

Prognosis. 

The  prognosis  of  a  genuine  chronic  gastritis  is  not  bad.  A  rational 
treatment  succeeds,  as  a  rule,  in  either  curing  or  materially  improv- 
ing the  patient.  The  ailment  is,  however,  by  no  means  of  an  indif- 
ferent nature ;  in  a  certain  measure  we  can  say  that  the  trouble  is  the 
more  serious  the  less  secretion  there  is  in  the  stomach.  Very  fre- 
quently we  are  not  able  to  bring  back  the  stomach  to  its  normal  state 
of  secretion,  even  if  we  succeed  in  combating  the  subjective  symptoms. 
Exacerbations  and  relapses  are  also  liable  to  occur.  For  these 
reasons,  chronic  gastritis  must  be  considered  as  a  tedious  affection. 

Treatment. 

The  treatment  begins  with  the  regulation  of  the  diet.  This  will 
have  to  depend  on  the  severity  of  the  symptoms.  At  the  beginning, 
therefore,  a  light  diet  will  be  called  for.  The  patient  should  partake 
of  four  meals  daily.  The  articles  of  food  should  be  given  largely  in 
liquid  and  semi-liquid  form— viz.,  milk,  kiimyss,  matzoon;  barley, 
oatmeal,  and  rice  soups  prepared  in  milk;  chicken  soup,  with  an  egg 
beaten  up  in  it;  soft-boiled  eggs;  mashed  potatoes;  scraped  meat, 
raw  or  broiled;  toasted  bread,  and  also  French  white  bread  (not  too 
fresh) ;  butter ;  tea  and  cocoa.  The  quantity  of  nourishment  for  each 
meal  should  neither  be  excessively  large  nor  too  small.  The  patient 
having  been  kept  on  this  regimen  for  a  week  or  two,  the  diet  must  be 
gradually  changed  to  one  suitable  for  the  lighter  forms  of  chronic 
gastritis.  Here  the  following  rule  will  apply  :  The  diet  should  corre- 
spond as  nearly  as  possible  to  the  common  mode  of  living.  In  this 
way  the  distribution  of  the  meals  should  be  arranged  according  to 
the  customs  i^revailing  in  those  places  in  which  the  patients  live.  All 
foods  derived  from  the  vegetable  kingdom  should  be  given  in  large 
i:)ortions,  while  the  quantity  of  meat  should  be  somewhat  limited.  In 
order  to  permit  the  patient  to  have  a  great  variety  in  his  food,  it  is 
best  not  to  point  out  a  few  articles  he  should  eat,  but  to  mention  only 
those  he  should  avoid.  Forbid  meat  with  very  tough  fibres,  meat 
from  too  old  animals  or  too  fresh  meat  (right  after  slaughtering), 
meat  that  contains  too  much  fat,  like  pork ;  forbid  sausages,  lobster, 
salmon,  chicken  salad,  mayonnaise,  cucumbers,  pickles,  cabbage, 
and  strong  alcoholic  drinks.    It  must  be  impressed  upon  the  patient 
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to  masticate  the  food  thoroughly,  to  eat  slowly,  not  to  think  of  busi- 
ness during  meals,  and  to  stop  eating  before  the  sensation  of  satiety 
appears.  The  latter  advice  is  only  necessary  in  persons  who  are  ac- 
customed to  high  living. 

Hyijiemc  Reijimen. — Besides  the  diet  it  is  of  importance  that  the  pa- 
tient should  lead  a  rational  hygienic  life.  The  business  hours  should 
not  be  too  long,  and  plenty  of  exercise  should  be  advised.  Walking, 
driving,  horseback  and  bicycle  riding,  rowing,  are  all  to  be  highly 
recommended.  It  is,  however,  necessary  to  tell  the  patients  not  to 
overexert  themselves.  Gymnastic  exercises  at  home,  especially  with 
an  exercising  machine,  are  also  in  i^lace.  I  usually  tell  patients  to 
exercise  in  the  morning  for  about  ten  minutes.  A  cold  sponge  bath 
on  arising,  and  a  thorough  rubbing  of  the  skin  with  a  thick  rough 
towel  are  valuable.  It  is  furthermore  of  importance  to  see  that  the 
patients  live  in  well-ventilated  rooms.  A  prolonged  stay  in  places 
where  there  is  much  smoke  (restaurants),  should  be  prohibited. 

In  many  instances  the  regulation  of  diet  and  hygiene  will  be 
sufficient  to  improve  the  i^atient's  condition.  The  direct  means, 
however,  of  accomi)lishing  this  jjurpose  comprise  the  four  following : 
(1)  Lavage,  (2)  electricity,  (3)  mineral  si)rings,  and  (4)  medicaments. 

Lavage. — In  most  cases  of  chronic  gastric  catarrh  washing  out  of 
the  stomach  will  i:)rove  beneficial.  The  mucous  form  of  gastritis  is 
especially  benefited  by  this  means.  The  lavage  should  be  performed 
in  the  morning  in  the  fasting  condition  of  the  i:)atient.  Pure,  luke- 
warm water  should  be  used  in  this  procedure.  Occasionally  a  small 
quantity  of  common  table  salt  may  be  added.  The  lavage  should  be 
emijloyed  every  other  day  for  a  period  of  two  or  three  weeks.  It  is 
not  advisable  to  entnist  this  xJi'ocedure  to  the  j^atient,  as  he  is  ajjt  to 
overdo  it. 

Electncity. — In  order  to  stimulate  the  stomach,  the  faradic  current 
has  frequently  been  made  use  of.  At  first  the  percutaneous  method 
of  electrifying  the  stomach  was  used,  but  of  late  direct  or  intragastric 
electrization  has  been  more  often  employed.  For  i^ercutaneous 
electrization  a  very  large  sponge  electrode  (18  by  12  cm.)  is  put  over 
the  aljdomen,  covering  the  entire  gastric  region,  while  the  other, 
smaller  electrode  (diameter  about  5  cm.)  is  held  to  the  left  of  the 
seventh  dorsal  vertebra. 

Intragastric  electrization  is  by  far  more  effectual,  and  therefore 
preferable  to  the  i)ercutanef)us  method.  Here  the  current  reaches  the 
inside  of  the  stomach  in  undiminished  strength,  while  in  the  i^ercuta- 
neons  method  the  greater  part  of  the  current  is  distributed  over  the 
skin  and  muscles  of  the  abdomin.'il  cavity,  and  if  any,  oiAy  a  small 
fraction  of  tlie  current  reaches  the  gnsti'ic  mucosa.  The  method  of 
Vol.  vm.— 14 
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iutvagastric  electrizatiou  Laa  been  described  above  (p.  190).  In 
clirouic  gastritis  the  faradic  cnrreut  should  bo  employed.  By  means 
of  intragastric  faradization  all  the  siibjectivo  symptoms  frecpieutly 
disappear,  and  if  the  electric  treatment  is  administered  over  a  period 
covering  from  two  to  three  months,  there  is  often  a  lasting  ameliora- 
tion in  the  condition  of  the  patient.  The  cases  most  suitable  for 
this  mode  of  treatment  are  those  forms  of  chronic  gastric  catarrh  in 
which  not  much  mucus  appears  in  the  stomach. 

31i)ieral  Sprinf/s. — There  are  many  mineral  springs,  the  waters  of 
which  have  a  decidedly  beneficial  influence  upon  the  chronic  gastric 
catarrh.  Many  patients  going  to  these  watering-places  and  drinking 
the  waters  at  the  springs  are  either  improved  or  entirely  cured. 
"While  these  waters  may  be  taken  with  some  benefit  at  home,  still  a 
sojourn  at  a  watering-place  combines  many  other  curative  factors  be- 
sides the  water,  such  as  the  fresh  and  invigorating  country  air,  the 
perfect  rest,  and  the  absence  of  all  care. 

The  mineral  springs  which  are  most  useful  in  this  affection  are 
the  following : 

1.  Saline  springs  containing  sodium  chloride  and  small  or  large 
amounts  of  carbonic-acid  gas:  Wiesbaden  (Kochbrunnen,  temper- 
ature 69°  C,  sodium  chloride  6.8  per  thousand);  Kissingen  (Eacoczi 
and  Paudur,  temperature  10.7°  C,  sodium  chloride  5.5  i^er  thou- 
sand); Homburg  (Elizabethbruunen,  temperature  10.6°  C,  sodium 
chloride  9.8  per  thousand) ;  Soden  (numerous,  sodium  chloride  2.4- 
14  per  thousand).  Springs  containing  carbonic-acid  gas,  of  different 
temperatures  (15°-30°  C.)  :  Saratoga  (Congress  Spring) .  2.  Alkaline 
saline  springs,  containing  sulphate  of  sodium,  carbonate  of  sodium, 
sodium  chloride,  and  carbonic-acid  gas  in  large  amounts :  Karlsbad, 
twelve  springs,  each  possessing  about  the  same  quantity  of  salts: 
sulphate  of  sodium,  2.3  per  thousand;  bicarbonate  of  sodium,  2  per 
thousand;  sodium  chloride,  1  per  thousand;  carbonic  acid  gas; 
Marienbad  (Kreuzbrunnen  and  Ferdinandsbrunnen,  5  per  thousand 
sulphate  of  sodium);  Saratoga  (Hatliorn  Spring). 

In  most  instances  the  springs  of  the  first  group  (saline)  are  to  be 
recommended.  Those  of  the  second  group  (alkaline  saline)  are  to 
be  employed  in  patients  in  whom  constipation  forms  a  very  marked 
symjitom.  The  use  of  these  springs  should,  however,  not  be  extended 
over  too  long  a  period  of  time.  Patients  of  a  nervous  character 
should  not  partake  of  these  purgative  waters.  Both  the  saline  and 
alkaline  saline  waters  can  be  taken  at  home,  if  the  patient  is  not  able 
to  go  to  the  springs.  It  is  best  to  have  the  patient  drink  about  a 
tumblerful  of  either  of  the  waters  early  in  the  morniug  when  arising, 
about  an  hour  before  breakfast. 
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Medication.— DrngH  wore  used  to  a  imich  greater  extent  in  the 
treatment  of  chronic  gastric  catarrh  in  okleu  times  than  nowadays. 
At  present  we  have  learned  to  pay  more  attention  to  diet,  to  hygiene, 
and  to  the  mechanical  means  of  treating  the  stomach.  In  some  in- 
stances, however,  medicaments  are  also  serviceable.  Among  these, 
hydrochloric  acid  is  one  that  is  most  frequently  employed.  The  idea 
of  supplementing  the  deficiency  of  gastric  juice  by  this  acid,  which 
forms  its  principal  element,  is  quite  natural.  Leube first  introduced 
the  medicament  into  the  therapeusis  of  chronic  gastritis,  and  Ewald 
likewise  recommends  it  very  highly.  The  latter  says:  "In  all  cases 
where  a  diminution  or  absence  of  hydrochloric  acid  has  been  deter- 
mined—/.c,  in  all  cases  of  chronic  gastritis— it  is  to  be  given,  prefer- 
ably as  the  dilute  hydrochloric  acid  of  the  Pharmacopoeia,  in  large 
quantities,  and  certainly  in  larger  doses  than  have  thus  far  been 
recommended."  The  best  way  to  administer  this  remedy  is  to  give 
it  in  the  form  of  drops,  six  to  twelve  of  the  dilute  hydrochloric  acid 
in  a  glassful  of  water,  to  be  taken  three  times  a  day,  half  an  hour 
after  meals,  not  drinking  the  whole  glassful  of  water  at  once  but  one- 
third  at  a  time,  at  intervals  of  a  quarter  or  half  an  hour.  Ewald 
advocates  larger  doses  than  these,  namely,  forty  to  sixty  drojjs  of  the 
dilute  hydrochloric  acid  three  times  daily. 

Pepsin  used  to  be,  and  is  yet,  very  frequently  given  in  combination 
with  hydi'ochloric  acid,  the  dose  being  about  half  a  gram  three  times 
daily.  Most  writers,  however,  concur  in  the  absolute  inefficacj^  of 
this  di'ug,  and  for  two  reasons,  viz.,  1.  In  most  instances  of 
diminished  gastric  secretion  (diminished  acidity)  there  is  yet  an 
abundant  quantity  of  pepsin  i^resent;  2.  Most  pepsins  that  are  in  the 
market  do  not  by  any  means  show  as  strong  digestive  properties  as 
the  true  pepsin  of  the  stomach. 

Formerly  I  was  in  the  habit  of  employing  hydrochloric  acid  either 
alone  or  in  combination  Avith  pepsin  quite  frequently.  Of  late  j^ears, 
however,  I  have  entirely  abandoned  the  use  of  pe^^sin,  and  greatly 
restricted  the  administration  of  hydrochloric  acid.  The  reason  for 
this  is  ba.sed  upon  the  belief  that  the  means  which  xserve  for  the 
digestion  and  utilization  of  food  by  the  organism  are  certainly  not 
limited  to  the  stomach,  but  that  the  principal  part  of  this  process 
takes  place  in  the  intestines.  The  artificial  aids  to  digestion 
are  certainly  not  necessary,  the  more  so  since  if  emploj'ed  for  long 
T)eriods  of  time  they  frequently  become  injurious  to  a  certain  extent. 
Kvery  organ  is  strengthened  by  activity,  and  weakened  by  the  lack  of 
f;xercise.  Predigested  foods,  or  medicaments  which  contain  the  active 
()ririciy)leH  ol  tlui  gastric  juice  and  serve  to  replace  the  work  done  by 
the  stoinacli  will  in  the  course  of  time  have  a  deteriorating  eflect  upon 
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the  gastric  functions.  The  stomach  will  grow  weaker  and  weaker  the 
more  artificial  gastric  juice  is  poured  into  it,  and  the  finer  and  more 
easily  digested  the  foods  that  are  allotted  to  it. 

While  I  do  not  advocate  the  frequent  use  of  hydrochloric  acid  and 
pepsin,  I  am  strongly  in  favor  of  the  administration  of  the  so-called 
bitter  tonics,  conduraugo,  quassia,  gentian,  kino,  columba,  and  nux 
vomica,  which  must  be  considered  as  eflfective  stimulants  of  the  gas- 
tric functions.  Although  the  physiological  efficacy  of  these  tbugs 
has  been  disputed  by  several  writers  (Tschelzoflf  and  Jaworski), 
experience,  nevertheless,  speaks  highly  in  their  favor,  and  their 
use  should  certainly  not  be  neglected.  There  is  no  doubt  that  con- 
duraugo, (juassia,  and  nux  vomica  increase  the  appetite,  and  in  this 
way  make  the  stomach  fit  to  receive  more  food,  and  thus  raise  the 
nutrition  of  the  organism.  I  usually  give  fluid  extract  of  quassia, 
columba,  or  conduraugo  in  doses  of  twenty  drops  three  times  daily, 
or  tincture  of  nux  vomica,  in  doses  of  ten  drops  three  times  daily, 
either  alone  or  in  combination  with  the  above  drugs.  All  these 
medicaments  must  be  taken  about  a  quarter  of  an  hour  before  meals 
in  about  a  tablespoonful  of  water  or  wine.  I  frequently  give  creosote 
in  the  gastritis  of  jihthisical  patients. 

Creosote,  5.0 

Corupoiind  tincture  of  gentian      .       .       .       .       .  10.0 
8.  Eight  drops  in  half  a  glassful  of  milk  three  times  daily,  half  an  hour 
after  meals. 

Constipation.  — Chronic  gastric  catarrh  is  frequently  combined  with 
constipation,  and  it  will  be  necessary  to  speak  about  the  management 
of  this  complication.  As  a  rule,  the  less  drugs  are  used  to  combat 
this  affection  the  better.  The  means  available  for  this  trouble  are 
to  tell  the  imtieut  to  go  to  the  water-closet  in  the  morning  at  a  certain 
hour,  to  avoid  much  straining,  and  not  to  bother  about  the  bowels 
any  more  during  the  whole  da}^,  even  if  there  was  no  movement,  and 
not  to  go  to  the  closet  again,  unless  there  be  a  strong  iuclinjition  for 
it,  until  the  following  morning.  Frequently  this  alone  is  sufficient 
to  secure  regularity  after  a  while. 

The  diet  can  be  arranged  in  such  a  manner  as  to  facilitate  move- 
ments of  the  bowels.  All  foods  which  contain  a  large  percentage  of 
cellulose  (undigested  matter)  increase  the  quantity  of  fjpces,  and 
thereby  effect  a  stronger  peristalsis  of  the  large  bowel.  All  kinds  of 
gi^een  vegetal)les  (spinach,  asparagus,  green  peas)  and  rye  bread  are 
therefore  very  suitable.  Many  organic  acids  possess  the  property  of 
increasing  intestinal  peristalsis.  Almost  all  kinds  of  fruits  contain  a 
certain  quantity  of  these  organic  acids,  and  act  like  mild  aperients. 
The  use  of  cooked  pears,  stewed  or  baked  apples,  or  stewed  prunes, 
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is  in  many  instances  effective.  Ewalcl  recommends  a  mixture  of  two 
parts  of  prunes  to  one  part  of  dried  figs.  The  taste  is  agreeable,  and 
the  cathartic  action  mild.  The  custom  of  eating  an  orange  in  the 
morning  for  its  laxative  effect  is  well  known.  To  these  dietary 
remedies  we  may  also  add  the  use  of  a  glassful  of  either  cold  or  warm 
water,  or  of  a  glass  of  milk  on  arising,  in  the  fasting  condition. 
There  are  many  persons  in  whom  one  of  these  latter  means  produces 
a  good  movement  of  the  bowels. 

In  cases  where  the  above  dietary  remedies  do  not  suffice,  the 
administration  of  a  mild  cathartic  is  not  out  of  place.  Khubarb  and 
cascara  sagrada  are  chiefly  in  use.  The  former  is  given  either  in 
substance  or  in  the  form  of  a  tincture,  fifteen  to  thirty  drops;  the 
latter  in  the  form  of  the  fluid  extract,  fifteen  to  twenty-five  dro^js  twice 
daily.  Aloes  and  podophyllin  should  be  used  only  in  the  severer 
forms  of  constipation.    I  frequently  give  the  following  pill: 

Podophylliu  gr.  v.  (0.3) 

Extract  of  nux  vomica, 

Extract  of  Calabar  bean  aa  gr.  viiss.  (0.5) 

Extract  of  gentian, 

Licorice  powder,  aa  q.  s. 

M.  et  ft.  pil.  No.  30.    S.  One  pill  twice  a  day. 

The  so-called  Hamburg  tea  is  also  very  eflicacious. 

None  of  these  remedies  should  be  used  for  too  long  a  time,  and 
the  i)atients  should  always  accustom  themselves  to  get  along  with 
fewer  of  them,  and  ultimately  without  them.  In  cases  in  which 
there  is  atony  (weakness),  of  the  large  intestine,  the  use  of  ene- 
raata  is  indicated.  One  quart  of  lukewarm  water  with  a  teaspoon- 
ful  of  salt  is  injected  into  the  rectum  by  means  of  a  fountain  syringe 
jjrovided  with  a  soft-rabber  tube.  These  injections  should  be  made 
once  a  day,  always  at  the  same  hour  and  continued  for  about  two 
weeks.  The  use  of  glycerin  suppositories,  or  of  a  small  quantity  of 
glycerin  in  water  (one  teaspoonful  of  glycerin  to  four  or  five  table- 
spoonfuls  of  water)  injected  into  the  rectum,  will  only  occasionally 
be  recjuired. 

Ulcer  of  the  Stomach. 

S'j/nonjjrns. — TTlcus  pepticum  seu  rodens;  ulcus  ventriculi  rotun- 
dum;  ulcus  simplex;  ulcus  ventriculi  chronicum  perforans. 

Jjf'firiHif/n. — Ulcer  of  the  stomach  is  an  affection  characterized  by 
a  more  or  less  deep,  circumscribed  loss  of  substance  of  the  gastric 
mucosa,  without  tendency  to  healing  and  i)reHenting  as  a  rule  Rym]i- 
tom.s  of  j)nin,  vomiting,  and  hemorrhages.  This  aftVc^tion  was  first 
descrilxid  Ijy  Cruvoilhior  in  1821). 
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Etiology. 

The  etiology  of  ulcer  of  the  stomach  is  not  yet  very  clear.  The 
different  conditions  of  age  and  sex  seem  to  play  a  great  part  in  its 
development.  The  disease  occurs  quite  frequently.  According  to 
Brinton  ulcer  of  the  stomach  (either  open  or  cicatrized)  is  found  in 
about  five  per  cent,  of  persons  dying  from  aU  causes.  Brinton  fur- 
ther states  that  the  ulcer  is  more  frequent  in  the  female  than  in  the 
male  sex,  the  proportion  being  nearly  as  two  to  one.  As  regards  age, 
the  liability  of  an  individual  to  become  the  subject  of  gastric  ulcer 
gradually  rises  from  what  is  nearly  zero  at  the  age  of  ten  to  a  high 
rate  which  it  maintains  through  the  period  of  middle  life,  at  the  end 
of  which  it  again  ascends  to  reach  its  maximum  at  the  extreme  age  of 
ninety.  Ulcer  of  the  stomach  is  especially,  though  not  exclusively, 
a  disease  of  middle  and  advanced  life.  According  to  Ewald  ulcer 
of  the  stomach  occurs  most  frequently  between  the  twentieth  and 
fortieth  years,  while  its  mortality  is  highest  between  the  ages  of 
forty  and  sixty. 

The  frequency  of  ulcer  of  the  stomach  seems  to  vary  in  different 
localities.  Thus  Berthold  gives  the  percentage  of  ulcer  of  the  stom- 
ach for  Berlin  as  2.7,  Nolte  for  Munich  as  1.23,  Griess  for  Kiel  as 
8.3,  Stark  for  Copenhagen  as  18.  Von  Sohlern""  has  lately  called  at- 
tention to  the  fact  that  the  Koen  Mountains  and  the  Bavarian  Alps 
(Germany)  and  the  greater  part  of  Russia  are  nearly  exemi:)t  from 
gastric  ulcer.  He  further  states  that  the  inhabitants  of  these  territo- 
ries exist  almost  exclusively  on  a  vegetable  diet.  As  such  a  diet  is 
very  rich  in  potassium  salts  (containing  nearlj'  one-third  more  of  these 
salts  than  a  mixed  diet)  and  as  the  red  blood  cells  are  to  be  regarded 
as  the  chief  carriers  of  potassium,  von  Sohlern  claims  that  this  in- 
creased amount  of  i^otassium  represents  the  cause  of  the  relative  im- 
munity of  the  above-mentioned  inhabitants  from  ulcer  of  the  stomach. 
On  the  basis  of  this  theory,  von  Sohlern  recommends  the  adminis- 
tration of  potassium  salts  and  of  foods  rich  in  vegetable  matter  as  a 
prophylactic  measure  against  ulcer.  His  theory,  however,  lacks  the 
support  of  examination  of  the  blood  which  alone  could  prove  the  cor- 
rectness of  the  above  statement.  It  has  been  furtheriuore  asserted, 
especially  by  English  writers,  that  the  frequency  of  gastric  ulcer  is 
greatly  dependent  on  the  various  callings  of  life.  Thus  every  one  is 
familiar  with  the  belief  that  cooks  are  especially  subject  to  this 
malady.  Shoemakers,  porcelain  makers,  etc.,  are  also  mentioned 
as  frequent  sufferers  from  ulcers.  These  statements,  liowever,  are 
not  based  on  correct  data.    Ewald,  for  instance,  is  of  the  opinion 
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that  even  iu  cooks  gastric  nicer  is  not  more  common  than  in  other 
people. 

Numerous  writers  have  endeavored  to  study  the  etiology  of  ulcer 
by  the  way  of  experiments  on  animals.  They  have  produced  lesions 
of  the  gastric  mucosa  by  cutting  out  a  piece  of  the  inner  layer  or  by 
subjecting  it  to  different  caustic  chemicals,  but  the  investigations  of 
Griffini  and  Yassale  showed  that  the  mucous  membrane  of  the  stom- 
ach of  such  animals  quickly  replaces  the  defect  experimentally  pro- 
duced, and  that  after  a  short  while  the  lesion  is  entirely  healed. 
Thus  these  acute  defects  of  the  mucous  membrane  cannot  properly  be 
called  ulcers,  for  they  show  no  tendency  to  spread. 

From  these  experiments  it  has  been  concluded  that  in  the  produc- 
tion of  gastric  ulcer  there  must  be  not  only  a  lesion  of  the  mucosa, 
but  also  some  anomaly  in  the  condition  of  the  blood.  Quincke  and 
Daettwyler  made  animals  anaemic  by  venesection  and  then  produced 
lesions  in  the  gastiic  mucosa.  In  these  instances  the  defect  did  not  . 
heal  and  a  condition  similar  to  a  real  ulcer  was  established.  In  some 
of  the  animals  even  perforation  of  the  ulcer  took  place.  Koch  and 
Ewald  produced  gastric  hemorrhages  in  animals  by  section  of  the 
spinal  cord.  By  introducing  a  one-half-per-cent.  solution  of  hydro- 
chloric acid  into  their  stomachs  deep  ulcers  arose.  Silbermann in- 
troduced substances  into  the  circulation  which  disintegrated  the  blood 
coriDuscles  and  produced  hsemoglobinsemia.  Here  also  the  artificial 
defect  of  the  gastric  mucosa  healed  very  tardily,  and  presented  a  sim- 
ilar aspect  to  a  real  ulcer. 

There  is  no  doubt  that  the  above  experiences  gained  by  experi- 
ments on  animals  apply  also  to  the  human  being.  Acute  lesions  of 
the  gasti-ic  mucosa  in  man  frequently  occur  and  heal  rapidly  with- 
out any  ill  effects.  Clinically  we  know  of  cases  in  which  a  trauma 
in  the  gastric  region  has  produced  hemorrhage  by  causing  a  tear 
in  the  gasti*ic  mucosa.  In  a  few  days,  however,  the  patients  recover 
without  presenting  any  gastric  symjjtoms  whatever  at  a  subsequent 
jjeriod.  The  old  English  literature  contains  several  rej)orts  of  cases 
in  which  persons  had  swallowed  knives  which  had  passed  the  whole 
digestive  tract  without  presenting  any  palpable  symptoms.  One  of 
the  most  striking  instances  is  that  reported  by  Dr.  Marcet°'  and 
mentioned  by  Ewald : 

"In  the  year  1799  an  American  sailor  saw  a  juggler  in  Havre  per- 
form the  trick  of  knife  swallowing.  Keturning  to  his  vessel  somewhat 
intoxicated  he  was  foolhardy  enough  to  try  to  swallow  his  open 
pocket  knife,  and  succeeding  in  this,  he  ate  three  more.  Three 
ytassed  off  in  tlie  stool  during  the  next  few  days,  but  one  disappeared 
forever.    One  evening,  six  years  later,  lie  again  swallowed  portions 
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of  six  knives,  but  this  time  not  without  unpleasant  though  very  tran- 
sient results,  on  account  of  which  he  was  admitted  to  an  hospital.  He 
did  this  frequently  till  he  had  swallowed  about  thirty-five  knives. 
Finally  he  was  taken  seriously  ill  and  he  died  in  Guy's  hospital  in 
London  in  1809.  In  the  stomach  some  thirty  pieces  of  blades,  in 
parts  markedly  corroded,  together  with  handles  were  found ;  there 
were  two  blades  in  the  colon  and  rectum,  which  were  placed  trans- 
versely and  had  perforated  the  intestinal  wall  (and  that  without  caus- 
ing peritonitis),  but  no  recent  or  old  ulcers  of  the  stomach  or  any 
remains  of  them  were  to  be  seen." 

In  this  as  in  other  instances  undoubtedly  the  gastric  wall  had 
suflfered  considerable  injury  but  quickly  regained  its  normal  state. 
A  similar  instance  of  a  grave  lesion  of  the  gastric  mucosa  without  any 
ill  effects  I  had  an  opportunity  to  witness  myself.  A  boy  of  about 
eleven  years,  suffering  from  epilepsy,  during  one  of  his  attacks  fell 
from  a  window  on  the  first  floor  of  the  house  into  the  yard,  striking 
the  stone  pavement  with  his  abdomen.  He  was  found  unconscious 
and  brought  up  to  his  room,  where  he  remained  in  this  condition  for 
about  an  hour.  Upon  thorough  examination  no  traumatic  lesions 
of  the  skull  could  be  discovered;  his  nose  did  not  bleed  nor  was  any 
blood  found  in  the  mouth.  About  two  hours  after  his  fall  he  sud- 
denly vomited  over  a  pint  of  fresh  blood  partly  mixed  with  food. 
Six  hours  afterwards  about  the  same  quantity  of  blood  was  again 
brought  up.  On  palpation  there  was  no  pain  in  the  gastric  region. 
The  boy  was  kept  quiet  for  a  few  days  and  quickly  recovered.  Even 
during  his  stay  in  bed  he  never  complained  of  pain.  Afterwards  he 
could  eat  anything  and  remained  entirely  free  from  gastric  symptoms. 

Analogous  to  the  above-mentioned  experiments  on  animals  which 
had  been  rendered  anaemic,  we  also  find  gastric  ulcer  quite  frequently 
in  chlorotic  individuals,  and  it  may  be  readily  imagined  that  many 
lesions  of  the  gastric  mucosa  which  would  otherwise  remain  without 
ill  effects  are  prevented  from  healing  by  the  impoverished  condition 
of  the  blood  and  become  converted  into  ulcers.  It  is,  however,  im- 
possible to  say  that  this  theory  would  apply  to  all  cases  of  ulcer  of 
the  stomach,  for  very  often  we  find  the  affection  in  people  who  are  the 
picture  of  health,  and  whose  blood  condition  is  apparently  normal. 

Other  Theories  as  io  the  Origin  of  Gastric  Cfce?-.— As  is  well  known, 
erosions  of  the  gastric  mucosa  are  found  in  dironic  gastritis  and  in 
other  diseases  complicated  with  disturbances  of  circulation.  The  ori- 
gin of  erosions  is  explained  by  Harttuug in  the  following  way :  The 
contraction  of  the  muscularis  of  the  stomach  produces  an  arrest  of  the 
circulation  in  the  rugaa  with  intense  congestion  in  the  veins  and  ca])il- 
laries,  which  in  turn  gives  rise  to  hemorrhages  into  the  mucous 
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membrane.  Hemorrhagic  infiltratiou  of  the  mucous  membraue  arises, 
iu  consequence  of  which  the  latter  receives  little  or  no  fresh  circulat- 
ing blood  and  very  soon  succumbs  to  the  digestive  efl'ects  of  the  gas- 
tric juice.  In  this  way  the  decay  and  the  destruction  of  the  tissue 
and  the  hemorrhagic  erosion  are  produced.  These  erosions  are 
superficial  defects  of  the  gastric  mucosa,  extending  as  a  rule  not 
deeper  than  half  its  thickness.  Eokitansky,  and  subsequently  Eind- 
tieisch  and  Key,  established  the  theory  that  the  ulcer  arises  from  the 
further  development  of  an  erosion  (hemorrhagic  erosion). 

The  view,  however,  that  there  is  a  difference  in  degree  but  not  in 
type  between  erosion  and  ulcer  of  the  stomach  is  not  correct.  Laug- 
erhans  based  his  opposition  to  this  theory  on  his  exijerience  gained 
in  autopsies.  I  have  shown  that  the  diagnosis  "  erosions  of  the  stom- 
ach" can  be  made  clinically,  and  have  stated  that  in  none  of  the  cases 
observed  by  me  did  an  ulcer  develop. 

Virchow  first  expounded  the  view  that  the  ulcerative  process  may 
result  from  the  plugging  up  of  the  nutrient  artery  of  a  certain  part  of 
the  mucosa  either  by  an  embolus  or  by  a  thrombus,  and  that  the 
infarct  thus  produced  is  destroyed  by  the  gastric  juice.  In  this  way 
a  circumscribed  defect  arises.  Although  this  view  has  been  greatly 
supported  by  the  experiments  of  Panum,"'  who  succeeded  in  produc- 
ing emboli  in  the  gastric  arteries  and  saw  ulcers  resulting  therefrom, 
it  is,  however,  yet  undecided  whether  this  etiological  factor  comes 
into  play  in  all  cases  of  gastric  ulcer,  for  very  often  the  evidence  of 
an  emboli  zed  or  thrombosed  artery  in  the  neighborhood  of  the  ulcer 
is  missing. 

Instead  of  the  older  theory  that  the  diminished  alkalinity  of  the 
blood  is  the  cause  of  the  ulcer  (Pavy"),  the  newer  one  has  been 
generally  accejjted  that  the  hyperacid  gastric  juice  is  the  most  im- 
portant etiological  factor  in  its  production.  Although  this  theory 
has  already  been  expressed  by  Wilson  Fox and  others  of  the  older 
writers,  the  credit  of  having  placed  it  on  a  firmer  basis  belongs  to 
the  more  recent  investigations  of  Kiegel,  Jaworski  and  Korczynski, 
Ewald,  Boas,  and  Charles  G.  Stockton.  It  has  been  found  by  these 
authors  that  hyperacidity  of  the  gastric  juice  is,  if  not  of  constant,  at 
any  rate  of  very  frequent  occurrence  in  gastric  ulcer.  Furthermore,  it 
was  a.scertained  that  those  conditions  in  which  gastric  ulcer  is  very 
frequently  found  (as,  for  instance,  chlorosis,  anajmia,  amenorrhoea) 
are  al.Ho  associated  with  an  hyj)eracid  gastric  juice.  Fi'oni  my  own 
experience  I  would  certainly  say  that  hyperacidity  is  very  often  met 
with  in  gastric  ulcer.  Thore  aro.,  however,  exce])tions  to  this  rule, 
and  twice  I  havo  had  the  opportunity  oi  ()l)serving  gfistric  ulcer  in  cases 
in  which  there  was  an  entire  absence  of  gastric  juice  (achylia  gastrica). 
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One  of  tliese  cases  did  not  present  any  symptoms  indicative  of  an 
ulcer  which  was  found  accidentally  in  performing  an  exploratory 
laparotomy  on  the  patient.  Ewald,  although  a  fervent  advocate  of 
the  theory  of  hyperacidity,  presupposes  a  predisposition  of  certain 
persons  to  this  affection  in  order  to  explain  the  many  instances  where 
this  theory  would  not  apply. 

The  probability  is  that  gastric  ulcer  is  not  always  produced  by 
one  and  the  same  factor,  and  all  the  above  theories  may  apply  more 
or  less  in  different  instances. 

Morbid  Anatomy. 

The  peptic  ulcer  is  found  only  in  those  regions  which  are  exposed 
to  the  action  of  the  gastric  juice.  Aside  from  the  stomach  it  is  met 
with  in  the  lowest  part  of  the  oesophagus  and  in  the  upper  part  of  the 
duodenum.  The  typical  gastric  ulcer  has  a  round  or  oval  (sometimes 
oblong)  shape.  It  extends  to  various  depths  of  the  gastric  wall,  the 
upper  part  being  larger,  the  inferior  smaller,  presenting  in  this  way 
more  or  less  the  shape  of  a  funnel. 

A  typical  ulcer  looks  as  if  it  were  cut  out  with  a  punch.  In  most 
instances  the  base  of  the  ulcer  is  smooth ;  occasionally  it  is  covered 
with  tenacious  greenish  or  brownish  mucus.  In  microscopic  sections 
through  the  maj-gins  of  a  recent  ulcer,  the  ducts  of  the  glands  api^ear 
as  though  cut  off  towards  the  base  of  the  ulcer.  They  are  eaten  away 
or  digested  up  to  the  point  where  the  tissues  offer  sufficient  resistance 
to  the  digestive  power  of  the  gastric  juice.  In  older  ulcers,  however, 
a  reactive  inflammation  sets  in  at  the  i)eriphery  leading  to  the  forma- 
tion of  a  callous  margin.  The  latter  may  become  very  much  indu- 
rated, and  may  give  on  palpation  the  impression  of  a  tumor;  the 
more  so  if  the  thickened  portion  be  situated  near  the  pylorus.  Aside 
from  this  inflammation  of  the  narrow  margin  of  the  ulcer,  the  mucous 
membrane  of  the  whole  stomach  remains  in  most  instances  normal, 
this  being,  according  to  Eosenheim,'"  a  principal  characteristic  of  ul- 
cer, Avhich,  unlike  cancer,  consists  in  a  well  circumscribed  necrotic 
process  having  no  further  influence  upon  the  gastric  mucosa. 

The  size  of  the  ulcer  is  rarely  much  smaller  than  a  five-cent  piece 
or  larger  than  a  twenty-five-cent  piece,  although  no  precise  limits  can 
be  given.  Thus  an  ulcer  not  larger  than  a  ])ea  may  exhibit  all  the 
characters  of  this  lesion,  while  conversely  an  ulcer  may  gradually 
attain  a  diameter  of  five  or  six  inches.  Debove  and  Remond  men- 
tion a  case  of  gastric  ulcer  of  the  size  of  the  palm  of  the  hand. 

SUiiaiion. — According  to  Brintou,  gastric  ulcer  occupies  the  va- 
rious XJarts  of  the  stomach  in  the  following  frequency :  In  43  cases 
out  of  100,  the  posterior  surface;  in  27  cases,  the  lesser  curvature; 
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iu  16  cases,  the  pyloric  extremity  ;  iu  6  cases,  both  the  anterior  and 
posterior  surfaces,  often  at  opposite  places.  In  5  cases,  the  anterior 
surface  only ;  iu  2  cases,  its  greater  curvature ;  in  2  cases,  the  cardiac 
pouch. 

Thus  about  86  ulcers  in  every  100  occupy  the  posterior  surface, 
the  lesser  curvature,  and  the  pyloric  sac— parts  of  the  stomach  which 
together  form  a  segment  of  less  than  half  of  the  total  sui^erficies  of 
the  organ.  Hence  we  may  estimate  that  any  part  of  this  continued 
(but  in-egular)  segment  of  the  stomach  is  on  an  average  about  five 
times  more  liable  to  the  lesion  than  the  remaining  segment  formed  by 
the  cardiac  sac,  the  anterior  surface,  and  the  greater  curvature. 

Nolte's  figures  do  not  harmonize  with  those  just  given.  He  pre- 
sents the  following  scale  of  frequency  (cited  from  Ewald) :  At  the 
greater  curvature,  22 ;  at  the  pylorus,  13 ;  at  the  anterior  wall,  3 ;  at 
the  posterior  wall,  2;  at  the  cardia,  1. 

Welch's  statistics  harmonize  more  with  Brinton's  figures.  Out 
of  793  cases  collected  by  this  writer,  288  ulcers  were  situated  in  the 
lesser  curvature,  233  on  the  posterior  wall,  95  at  the  pylorus,  96  at 
the  anterior  wall,  50  at  the  cardiac,  29  at  the  fundus,  27  on  the 
greater  cui-vature."^ 

Number. — As  regards  the  number  of  ulcers,  according  to  Brinton, 
2  or  more  are  present  in  1  owi  of  every  5  cases,  or  about  21 
per  cent.  Out  of  97  such  plural  cases  (with  a  total  of  463  ulcers)  iu 
57  there  were  two  ulcers,  in  16  three,  and  of  the  remaining  24,  in 
which  "  several"  ulcers  were  present,  3  cases  ofi^ered  four  and  2  cases 
five  ulcers  each;  while  in  4  there  is  reason  to  suppose  even  this  num- 
ber was  exceeded. 

Further  Progress  of  the  Ulcer. 

Cicatrization. — The  ulcer,  as  a  rule,  does  not  heal  with  restitution 
of  the  normal  mucous  membrane,  but  leaves  behind  a  fibrous  central 
dejjressed  scar,  which  has  a  tendency  to  contract.  If  such  a  scar  be 
situated  at  the  jjylorus,  its  contraction  may  jjroduce  strictiire  of  this 
outlet.  If  the  ulcer  had  a  girdle-like  shape,  constriction  of  the  vis- 
cus  may  occur,  and  give  it  the  form  of  an  hourglass. 

Progressive  Necrosis  avd  Corrosion. — If  cicatrization  does  not  oc- 
cur, the  necrotic  process  may  continue  for  a  long  period  and  may 
cau.se  the  following  complications : 

(a)  Corrosion  of  Vessels.  Vessels  of  larger  or  smaller  calibre  may 
become  opened  and  give  rise  to  hemorrhage,  and  if  a  very  large  vessel 
is  affected  even  to  fatal  bleeding.  Among  those  more  frequently  in- 
volved are  tlie  gastric,  splenic,  and  ])a7icreatic  arteries. 

{(j)  AdhesiouH  to  Neighboring  Organs  aud  Perforations.    As  soon 
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as  necrosis  extends  to  the  serosa,  it  leads  either  to  a  reactive  inflam- 
mation with  adhesions  to  surrounding  organs  and  extension  of  the 
process  to  them,  or,  where  circumstances  do  not  permit  such  adhe- 
sions, to  a  direct  perforation  into  the  abdominal  cavity.  After  the 
adhesions  have  formed,  a  perforation  may  yet  take  place  into  a  neigh- 
boring cavity.  Thus  perforation  into  the  pleural  or  pericardial  cavi- 
ties occurs,  or  sometimes  a  fiistula  is  formed  between  the  stomach 
and  duodenum  or  colon.  According  to  the  site  of  the  ulcer,  any  of 
the  neighboring  organs— liver,  gall  bladder,  pancreas,  spleen,  dia- 
phragm, heart,  lungs,  etc.— may  become  subject  to  these  adhesions. 
Perforations  of  the  anterior  wall  of  the  stomacli  are  most  dangerous 
on  account  of  the  greater  mobility  of  this  part  of  the  organ  and  the 
consequent  lack  of  adhesive  inflammation.  These,  as  a  rule,  termin- 
ate fatally. 

Symptomatology. 

A  characteristic  case  of  gastric  ulcer  announces  itself  at  first  by 
disturbances  of  the  gastric  digestion.  At  the  beginning  there  is 
merely  uneasiness  and  pain  in  the  eijigastric  region.  Soon  nausea 
and  regurgitation  or  vomiting  appear.  These  symptoms  may  remain 
unchanged  for  a  long  period  ;  at  times,  however,  they  become  more 
severe  in  character.  The  pains  especially  take  on  a  more  aggravated 
form,  and  many  patients  are  afraid  to  eat  on  account  of  them.  Very 
often  a  hemorrhage  from  the  stomach,  occurs,  producing  an  increase  of 
anfemia  and  cachexia  which  already  exist  in  consequence  of  subnutri- 
tion.  If  the  disease  takes  a  jjrogressive  course,  it  is  liable  to  end 
lethally  by  perforation,  hemorrhage,  or  inanition.  In  most  in- 
stances, however,  the  course  of  the  disease  is  cut  short  either  by  a 
spontaneous  cicatrization  of  the  ulcer,  or  by  the  same  process  beiug 
brought  about  by  our  rational  means  of  treatment.  The  symptoms 
then  gradually  disappear  and  recovery  takes  place.  In  many 
instances  the  disease  reappears  after  the  lapse  of  various  i)eriods  of 
time  (one  or  several  years).  It  is  tlien  quite  difficult  to  decide 
whether  we  have  to  deal  with  the  formation  of  new  ulcers  or  a  break- 
ing down  of  the  cicatrix  of  the  old  lesion.  As  the  above-mentioned 
symptoms  of  ulcer  are  met  with  likewise  in  many  other  disturbances 
of  the  stomach,  and  inasmuch  as  each  of  them  has  its  specific  charac- 
ter in  the  different  lesions,  it  will  be  best  to  analyze  each  of  tlie 
symptoms  of  gastric  ulcer  separately. 

Pain  is  the  most  frequent  and  characteristic  of  all  the  symptoms. 
In  the  earlier  stage  of  the  disease  there  is  a  mere  feeling  of  weight  or 
tightness  in  the  epigastric  region.  Sometimes  the  patient  has  the 
impression  as  though  the  food  experienced  a  stoppage  there.  From 
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such  a  dull  coutiuuoiis  feeling  the  paiu  gratluiilly  augments  into  a 
burning  sensation,  and  at  last  assumes  a  gnawing  character. 

In  the  majority  of  cases  the  pain  comes  on  from  two  to  ten  minutes 
after  deglutition  of  food,  and  remains  during  the  period  of  gastric 
digestion,  at  the  close  of  which  it  graduUy  subsides  and  disappears. 
There  are,  however,  exceptions  to  this  rule,  and  we  find  cases  of 
typical  gastric  ulcer  where  the  pains  appear  half  an  hour  or  an  hour 
or  two  or  three  hours  after  meals.  Different  kinds  of  food  have 
a  marked  influence  upon  the  pain.  Coarse  substances  and  many  in- 
digestible foods  increase  the  pain,  whereas  a  liquid  diet,  especially 
milk,  may  fail  to  bring  it  on.  The  quantity  of  food  is  also  of  im- 
port, a  large  meal  causing  more  pain  than  a  small  one. 

The  situation  of  the  pain  corresponds,  as  a  rule,  to  the  centre  of 
the  epigasti-ium,  or  to  the  median  line  of  the  abdomen  immediately 
below  the  free  extremity  of  the  ensiform  process.  The  portion  of  the 
epigasti'ic  region  to  which  the  paiu  is  referred  forms  a  circular  area 
of  rarely  more  than  two  inches  in  diameter,  sometimes  a  mere  spot  of 
less  than  half  this  size.  There  are,  liowever,  exceptions  to  this  rule, 
and  a  spot  of  pain  may  be  situated  a  little  more  to  the  right  or  to  the 
left  or  also  further  down  than  the  above-described  spot.  Occasionally 
the  pain  is  associated  with  a  feeling  of  violent  pulsation  or  throbbing 
in  the  epigastric  region.  At  times  this  sensation  is  felt  independently 
of  the  paroxysm  of  pain. 

The  dorsal  paiu,  first  described  by  Cruveilhier,  is  also  an  impor- 
tant symptom.  It  generally  aj^pears  later  (a  few  weeks  or  months) 
than  the  epigastric  pain,  and  is  then  almost  as  constant  and  charac- 
teristic as  the  epigastric  pain.  This  pain  is  gnawing  in  character, 
and  is  felt,  as  a  rule,  to.  the  left  of  the  spine  corresponding  to  the 
eighth  or  ninth  dorsal  vertebra,  and  extending  occasionally  to  that  of 
the  first  or  second  lumbar  vertebra.  Like  the  ejjigastric  pain,  it  has 
a  fixed  seat,  generally  remaining  near  the  spot  of  its  first  apijearance 
during  tlie  whole  progress  of  the  disease,  although  it  shows  lateral  as 
well  as  vertical  deviation  from  its  ordinary  situation.  Its  worst  at- 
tiicks  generally  alternate  with  those  of  the  epigastric  pain. 

The  epigastric  pain  is  increased  on  pressure.  Even  slight  pres- 
sure with  the  finger  upon  the  epigastric  region  below  the  ensiform 
prwess  jtroduces  intense  pain.  This  is  the  most  important  point 
characteristic  of  gastric  ulcer.  To  test  the  sensitiveness  to  pressure 
by  means  of  Boas'  algesimeter,  or  to  exert  considerable  jiressure  with 
the  fingers,  is  not  advisable.  I  perfectly  agree  with  Brintou,  who 
says  in  reference  to  the  latter  point:  "  It  is  not  altogether  superfluous 
to  add  another  cautirin  witli  respect  to  the  above  test  (pressure) ;  not 
only  must  it  be  applied  with  great  care  and  delicacy  in  the  first  exam- 
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iniition  of  a  supposed  case  of  gastric  ulcer,  but,  as  a  rule,  we  can 
scarcely  be  too  reluctant  to  repeat  it,  even  to  verify  a  presumed 
amendment.  At  any  rate  its  effects  are  sometimes  so  injurious  that 
it  is  necessary  strictly  to  prohibit  the  patient  from  all  manipulations 
of  the  e])igastric  region,  as  well  as  from  all  pressure  produced  by 
dress  (such  as  stays  in  the  female)  or  work  (as  is  the  case  with  shoe- 
makers)." 

The  character  of  the  pain  of  becoming  increased  on  pressure  is, 
however,  not  always  present,  and  we  find  patients  with  gastric  ulcer 
in  whom  the  pain  is  rather  relieved  by  pressure. 

Vomiting. — Vomiting  in  gastric  ulcer  occurs  in  nearly  the  same 
proportion  of  cases  as  pain.  As  a  rule,  it  is  absent  during  the  first 
period  of  the  disease,  and  appears  somewhat  later  than  the  pain. 
Sometimes,  however,  both  these  symptoms  occur  simultaneously. 
The  vomiting  most  frequently  met  with  in  cases  of  ulcer  appears  an 
hour  or  two  after  meals,  at  the  time  when  the  -p&ia  has  reached  its 
acme.  As  a  rule,  the  vomiting  relieves  the  pain.  Sometimes  the 
vomiting  occurs  less  frequently —for  instance,  once  a  day  or  stiU  more 
seldom.  The  vomited  matter  ordinarily  consists  of  a  watery  fluid 
mixed  with  particles  of  food.  Occasionally,  however,  the  latter  are 
absent  and  the  ejected  matter  then  consists,  as  a  rule,  of  clear  gasti-ic 
juice  which,  in  many  cases  of  ulcer,  is  secreted  in  too  abundant  a 
quantity.  In  such  instances  the  vomiting  may  occur  independently 
of  the  meals,  and  thus  may  take  place  either  in  the  middle  of  the  night 
or  early  in  the  morning  on  arising. 

There  are  also  cases  in  which  vomiting  takes  place  very  soon  after 
meals,  or  where,  instead  of  the  vomiting,  there  is  regurgitation  of  the 
food.  The  regurgitation  may  also  occur  two  to  three  hours  after  a 
meal  (the  fluid  brought  up  consisting  of  very  acid  chyme  or  gastric 
juice),  and  is  often  accompanied  by  pyrosis.  Again,  there  are  cases 
in  which  instead  of  the  vomiting  we  have  spells  of  nausea.  Vomit- 
ing of  very  large  quantities  of  chyme,  although  met  with  in  gastric 
ulcer,  is  most  characteristic  of  cases  of  ulcer  complicated  with  steno- 
sis of  the  pylorus,  and  will  be  discussed  later  on  when  dealing  with 
that  affection. 

Hemorrhage. — Hemorrhage  is  a  symptom  of  the  greatest  impor- 
tance in  gastric  ulcer.  Since  the  process  of  ulceration  implies  a  solu- 
tion of  continuity  in  the  coats  of  the  vessels  of  the  stomach  there  is 
nothing  more  natural  than  an  effusion  of  blood.  As  a  rule,  however, 
the  opening  of  the  vessels  is  very  soon  obliterated  by  the  form.ation  of 
a  coagulum.  For  this  reason  hemorrhages  occurring  from  tlie  very 
small  vessels  are  not  of  much  import,  and  pass  unnoticed  by  either 
physician'  or  patient.    It  is  only  when  a  larger  vessel  is  corroded 
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and  a  cousitlenible  quantity  of  blood  enters  tlie  stomach  tLat  grave 
symi^toms  ai)pear.  In  a  typical  case  of  svicli  a  hemorrhage,  the  pa- 
tient experiences  a  sensation  of  fulness,  combined  with  anxiety,  soon 
after  a  meal.  Some  time  afterwards  he  feels  nauseated  and  rest- 
less. Suddenly  vomiting  occurs  of  a  large  quantity  of  blood,  having 
either  a  clear  red,  brownish,  or  black  color,  possibly  mixed  with 
food  (hjematemesis).  The  patient,  as  a  rule,  feels  faint,  his  face 
becomes  pale,  his  extremities  more  or  less  cold,  and  if  the  hemorrhage 
goes  on  uninterruptedly^  death  is  likely  to  occur  in  consequence 
of  the  profuse  loss  of  blood.  Under  such  circumstances  the  patient 
soon  becomes  unconscious,  convulsions  supervene,  and  life  gradually 
is  extinguished.  If  hemorrhage  from  a  large  vessel  has  taken  place, 
it  may  even  happen  that  the  patient  dies  before  any  vomiting  has 
occurred.  In  such  instances  the  cause  of  death,  if  there  have  been 
no  pre-sdous  symptoms  of  ulcer,  usually  remains  unknown  until  the 
autopsy,  when  the  stomach  may  be  found  filled  with  fluid  or  coagu- 
lated blood.    In  most  cases,  however,  gastric  hemorrhage  is  not  fatal. 

The  blood,  instead  of  being  vomited,  may  pass  into  the  intestines 
and  be  evacuated  with  the  stools,  which  then  assume  a  blackish,  tarry 
color  (melgena).  Yery  often  both  haematemesis  and  melsena  take 
place. 

Blood  vomiting  (hsematemesis),  if  present,  is  the  most  certain  sign 
of  ulcer,  and  its  occurrence  alone  is  sufficient  to  warrant  a  positive 
diagnosis  of  this  affection.  In  almost  one-third  of  his  cases  of  ulcer 
Anderson  found  this  symptom  present.  There  is  no  doubt  that 
hemorrhages  in  gastric  ulcer  appear  much  more  frequently  than  we 
are  able  to  recognize  their  existence.  Very  often  in  small  hemor- 
rhages the  blood  will  pass  through  the  digestive  canal  unnoticed,  the 
reason  being  that  smaU  quantities  of  blood  mixed  with  alimentary 
residues  may  be  changed  in  such  a  way  as  to  be  unrecognizable. 
Even  if  blood  be  present  in  the  stools  in  larger  amounts  it  will  some- 
times pass  unnoticed,  because  the  patient  does  not  pay  any  attention 
to  their  color,  especially  nowadays  when  every  one  goes  to  the  water- 
closet,  and  is  not  in  the  habit  of  inspecting  his  passages.  Not  long 
ago  I  had  the  opportunity  twice  of  detecting  blood  in  the  stomach 
of  i)atients  who  apparently  never  had  any  hemorrhages.  In  one  of 
them,  at  the  examination  with  the  tube  one  hour  after  the  test  break- 
fa.st,  I  obtained  quite  a  (juantity  of  blood  having  a  black  coffee-ground 
color  (under  the  microscope,  red  blood  corpuscles  were  present).  The 
second  patient  was  a  lady,  presenting  symptoms  of  gastric  ulcer. 
While  in  the  clinic  I  noticed  that  she  looked  unusually  pale;  she 
al.so  complained  of  feeling  somewhat  faint.  As  she  had  jiartaken  of 
a  test  breakfast,  I  administered  the  stomach  bucket,  which  came  up 
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filled  with  a  fluid  of  cofi'ee-groimd  color,  also  coutaiuing  red  blood 
corpuscles. 

Appdite.—Mthouiih  patients  witL  gastric  ulcer  partake  of  very 
small  quantities  of  food,  the  appetite  per  se  is  by  uo  means  decreased. 
It  is  merely  on  account  of  the  pains  that  the  patients  are  afraid  to 
eat,  and  avoid  substantial  meals.  Some  complain  of  being  constantly 
hungry,  but  unable  to  satisfy  their  appetite  on  account  of  the  distress 
following  the  ingestion  of  food.  This  fear  of  taking  food  is  some- 
times exaggerated,  and  the  patients  get  into  a  habit  of  partaking  of 
so  little  that  the  danger  resulting  from  this  source  is  certainly  far 
greater  than  that  from  the  original  disease. 

Gomtipation. — As  a  rule,  most  cases  of  gastric  ulcer  are  accom- 
panied by  constipation.  Leube  explains  this  fact  in  the  following 
manner :  He  assumes  that  the  peristalsis  of  the  stomach  is  impaired 
in  gastric  ulcer;  as  there  is  a  reflex  connection  between  the  peri- 
stalsis of  the  stomach  and  that  of  the  small  intestines,  the  latter  will 
also  be  retarded,  and  in  this  way  the  constipation  would  be  explained. 
This  theory  of  the  presence  of  retarded  muscular  action  in  gastric 
ulcer  seems  to  be  supported  by  the  results  which  I  have  obtained 
with  the  "  gastrograph"  in  a  few  cases  of  gastric  ulcer,  in  which  the 
motion  of  the  stomach  appeared  to  be  materially  lessened.  My 
observations  in  this  respect,  however,  are  yet  too  few  to  fully  sustain 
this  theory. 

Amenorrhoea. — Amenorrhoea  is  quite  frequently  met  with  in  women 
sufl^ering  from  gastric  ulcer.  It  appears,  however,  that  this  symptom 
is  merely  the  consequence  of  the  anaemic  condition  of  these  patients. 
Sometimes  gastric  hemorrhages  ai^pear  vicariously  instead  of  the 
monthly  periods. 

Cachexia. — Although  we  sometimes  meet  with  robust,  healthy 
persons  sufi'ering  from  gastric  ulcer,  this  is  not  the  rule,  and  most 
frequently  the  patients  present  an  appearance  which  Avould  suggest 
to  an  observant  physician  even  at  a  distance  the  nature  of  the  ailment. 
In  connection  with  the  extreme  cachexia  the  sharp  lines  which  severe 
and  frequent  i^ains,  together  with  partial  starvation,  have  graven  in 
the  patient's  face,  aflford  almost  a  characteristic  sign  of  gastric  ulcer. 
The  cachexia  in  gastric  ulcer,  although  at  first  not  well  marked,  may 
after  a  time  increase  to  such  an  extent  that  the  j)atient  is  reduced  to 
a  mere  skeleton.  Emaciation  of  this  kind  is  very  seldom  met  with 
in  gastric  cancer. 

Gondilion  of  the  Gastric  Gontents. — Kiegel,  and  later  Jaworski  and 
Glusinski,  first  signalized  the  fact  that  hyperacidity  is  a  concomitant 
factor  of  gastric  ulcer.  Although  this  is  not  always  the  case,  as  we 
have  mentioned  above,  the  fact  remains  true  that  most  of  the  cases  of 
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gastric  ulcer  are  cliariicteriised  by  an  hyperacid  juice.  The  acidity 
may  reach  as  high  a  figure  as  130  or  even  160  (about  three  or  four 
times  the  acidity  of  normal  gastric  juice).  This  high  figure,  160,  I 
had  the  opportunity  to  observe  lately  in  a  case  of  gastric  ulcer  near 
the  pylorus  combined  with  stenosis  of  the  latter.  The  patient  had 
been  operated  upon,  and  the  diagnosis  verified  in  vivo  in  this  manner. 
In  eases  in  which  there  is  vomiting  the  ejected  matter  should  be 
examined.  If  vomiting  is  absent  the  gastric  contents  may  be  obtained 
for  examination  with  the  stomach  bucket.  The  examination  of  the 
gastric  contents  by  means  of  any  instrument  should  be  performed 
with  the  greatest  caution,  and  only  in  those  instances  where  the  diag- 
nosis of  gastric  ulcer  is  doubtful.  "Whenever  there  are  sufficient 
symptoms  to  make  the  diagnosis  pretty  certain,  the  employment  of 
an  insti'ument  should  be  omitted.  Most  writers  are  opposed  to  the 
application  of  the  tube  in  gastric  ulcer. 

Latent  Ulcer. — All  the  above  symptoms  of  gastric  ulcer  may  at  times 
be  missing,  and  the  sickness  may  remain  concealed.  It  is  well  known 
that  scars  resulting  from  ulcer  are  found  at  autoi^sies  in  the  stomachs 
of  i^eople  who  apparently  never  had  any  gastric  trouble. 

Again,  such  a  latent  ulcer  may  sometimes  suddenly  give  rise  to 
alarming  symptoms,  and  even  cause  death  from  perforation  or  a 
in'ofuse  hemon'hage. 

The  duration  of  gastric  ulcer  is  sometimes  extremely  long.  Brin- 
tou  cites  cases  in  which  the  sickness  has  lasted  from  thirty  to  thirty- 
five  years. 

Complications. 

During  the  protracted  course  of  this  affection  complications  are 
quite  common.  At  times  these  are  not  very  severe,  while  at  other 
times  tLey  may  prove  lethal.  These  complications  may  comprise 
either  a  sudden  undue  increase  of  one  of  the  usual  symptoms,  for 
instance  pain,  vomiting,  which  may  become  uncontrollable,  and 
hemorrhage,  which  may  become  fatal  in  a  few  hours  or  even  in  a  few 
minutes.  Again,  they  are  sometimes  caused  by  some  additional 
phenomenon. 

Perforration. — The  most  dangerous  complication  of  gastric  ulcer  is 
perforation,  which  is  due  to  an  extension  of  the  ulcerative  process 
through  the  whole  stomach  wall  to  the  peritoneum.  It  is  followed  by 
sloughing  or  ruj)ture  of  these  delicate  membranes,  and  by  the  effusion 
of  the  contents  of  the  stomach  into  the  peritoneal  cavity.  The  per- 
foration is  accom^janied  by  very  intense  and  characteristic  symptoms. 
The  i)atient  is  suddenly  attacked  l)y  a  violent  pain,  which  begins  in 
the  epigastric  regiou,  and  rapidly  spreads  over  the  abdomen.  Some- 
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times  the  patients  liave  a  seusation  as  if  sometliiiig  had  giveu  way  iu 
their  abdominal  cavity,  and  a  gush  of  li(j[iud  had  occurred.  iSymp- 
toms  of  general  peritonitis  now  quickly  api^ear.  In  a  short  time  the 
whole  abdomen  becomes  greatly  distended  and  extremely  iminful  to 
the  slightest  touch.  Entrance  of  gas  into  the  abdominal  cavity  occurs, 
in  consequence  of  which  the  dulness  of  the  liver  sometimes  disap- 
pears; at  times,  again,  emphysema  of  the  skin  develops.  The 
extremities  become  cold,  while  the  temperature  of  the  body  rises. 
The  i)ulse  becomes  very  small  and  can  hardly  be  counted.  A  cold 
sweat  breaks  out  on  the  face,  which  wears  an  exin-ession  of  extreme 
anxiety  (facies  hippocratica) ;  singultus  is  present,  as  a  rule,  while 
vomiting  may  at  times  be  absent  (in  those  instances  where  the  entire 
contents  of  the  stomach  have  escaped  into  the  abdominal  cavity). 
After  a  short  iieriod  of  coma  the  patient  usually  dies.  Karely  does 
the  train  of  symptoms  following  the  perforation  offer  a  marked  de- 
viation from  the  above  description.  In  many  instances  an  acute 
paroxysm  of  i^ain  precedes  the  occurrence  of  perforation.  This  pain, 
the  duration  of  which  varies  from  a  few  minutes  to  several  hours,  is 
generally  due  to  a  leakage  of  the  gastric  contents  through  the  thin  film 
of  rotten  tissue,  to  which  at  this  period  the  coats  of  the  stomach  are 
reduced.  Partial  perforation,  allowing  of  a  subsequent  repetition  of 
the  accident  or  leading  to  abscesses,  presents  symptoms  of  a  more 
local,  more  chronic,  and  less  intense  character  than  those  of  ordinary 
perforation.  Perforation  nearly  always  occurs  after  a  full  meal,  and 
is  often  traceable  to  mechanical  violence,  siich  as  coughing,  sneezing, 
or  constriction  of  the  abdomen.  Sometimes  before  the  perforation 
an  adhesive  inflammatory  process  takes  place,  in  consequence  of 
which  the  stomach  in  the  affected  area  becomes  adherent  to  neigh- 
boring organs,  a  process  which  may  then  prevent  the  entrance  of  the 
gastric  contents  into  the  peritoneal  cavity.  A  local  abscess  is  very 
often  the  result  of  such  an  occurrence.  This  form  of  abscess  may 
ojjen  into  different  cavities,  thus  for  instance  a  fistulous  opening 
between  the  stomach  and  the  colon,  or  the  stomach  and  the  duodenum, 
has  frequently  been  found.  Again,  the  abscess  may  perforate  the 
diaphragm  and  lung,  and  be  evacuated  in  this  way.  As  these  in- 
stances are  not  so  very  frequent,  I  will  here  mention  a  case  of  this 
kind  which  I  observed  ten  years  ago. 

A  lady,  about  thirty  years  old,  after  a  short  ]ieriod  of  slight  dys- 
peptic symptoms,  was  "suddenly  attacked  with  profuse  gastric  hemor- 
rhages. On  the  first  day  she  vomited  about  one  pint  and  a  half  of 
almost  clear  blood,  the  vomiting  being  accompanied  by  severe  pains 
in  the  gastric  region.  She  was  kept  in  bed,  an  ice-bag  being  applied 
to  her  abdomen  and  large  doses  of  opiates  administered.    On  the  fol- 
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lowiug  day  the  lipomntemesis  was  rei)eated.  Under  the  above  treat- 
ment, however,  the  patient  began  to  improve  slightly  and  to  take 
small  (piaiitities  of  milk.  About  a  week  after  the  first  hemorrhage 
she  suddenly  experienced  a  more  intense  pain  in  her  abdomen,  fol- 
lowed by  all  the  symptoms  of  severe  collapse.  Singultus  appeared, 
the  abdomen  swelled  and  became  extremely  painful  to  the  touch, 
while  the  temperature  rose  to  104°,  the  pulse  to  140,  and  the  ex- 
tremities grew  cold.  The  diagnosis  of  perforation  of  the  ulcer  Avas 
(juite  clear,  and  the  patient  was  believed  to  be  dying.  This  critical 
state  remained  unchanged  for  four  or  five  days,  when  suddenly  the 
dysjma'a,  which  had  before  existed  in  a  slight  degree,  increased, 
while  the  expired  air  assumed  a  very  ofiensive  odor.  This  symp- 
tom increased  to  such  a  degree,  that  it  was  hardly  possible  to  sit 
in  the  same  room  with  the  patient.  About  two  days  later,  during 
which  period  the  olfensive  smell  constantly  jjersisted  with  undimin- 
ished strength,  the  patient  brought  up  during  several  spasmodic 
coughing  spells  about  a  pint  and  a  half  of  pus,  in  which  jjarticles 
of  casein  and  small  black  flakes  could  be  clearly  seen.  This  matter 
had  exactly  the  same  odor  as  the  air  expired  by  the  patient  for  the 
last  two  days.  Immediately  after  this  occurrence  the  exjiired  air 
entirely  changed  its  character,  and  tlie  atmosphere  of  the  room  was 
no  longer  unpleasant;  the  patient  began  to  feel  better,  the  temperature 
fell,  all  the  symptoms  of  peritonitis  began  to  disappear,  and  she  made 
a  slow  recovery  in  abovit  six  weeks.  In  this  case  after  perforation  of 
the  stomach  there  must  have  formed  a  localized  abscess,  which 
extended  through  the  diaphragm  into  the  lung  and  emptied  itself 
through  a  bronchus. 

By  a  similar  process  an  abscess  may  form  beneath  the  diaphragm, 
and  may  at  times  cause  a  condition  which  Leyden  designated  as 
"  pyopneumothorax  subphrenicus, "  on  account  of  its  similarity  to  the 
real  i\voijneumothorax.  This  condition  apjjears  only  when  gas  is 
contained  in  the  abscess.  Debove  and  Eemond  designate  it  by 
the  more  con-ect  term,  "gaseous  subdiai^hragmatic  abscess."  The 
abscess  is,  as  a  rule,  situated  towards  the  right  side.  Its  walls  are 
ffn-med  by  the  diaphragm  above,  by  the  liver  and  the  stomach  below; 
to  tlie  right  it  is  bounded  by  the  susi)ensory  ligaments  of  the  liver, 
and  to  the  left  by  the  spleen.  The  liver  is  usually  pushed  downwards 
and  the  diaphragm  ujjwards.  Thick  false  membranes  form  the  walls 
of  the  abscess,  which  contains  gas  and  fetid  liquids,  the  latter  being 
comfjosed  of  pus  and  alimentary  residues. 

The  symptoms  that  are  caused  by  this  condition  are:  the  respira- 
tory vibrations  of  the  Icnver  part  of  the  thorax  disappear;  the  liver 
duluess  in  the  back  and  the  lower  part  of  the  thorax  is  replaced  by  a 
zone  giving  a  tympanitic  sound  on  percussion.  On  auscultation  the 
resj)iratory  sounds  are  not  audible,  but  there  are  heard  instead  suc- 
cussion  sounds  of  a  metallic  i)itch.    The  best  diagnostic  sign  of  this 
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condition  is  afforded  by  exploratory  puncture,  by  means  of  whicli  one 
can  aspirate  pus  containing  some  food  particles.    Another  diagnostic 
point  of  value  has  been  suggested  by  .Pfuehl,  and  consists  in  connect-  j 
ing  the  exploratory  needle  with  a  manometer.    The  pressure  in  this  ' 
affection  is  greater  during  inspiration  and  less  during  expiration,  i 
whereas  in  real  pyopneumothorax  this  condition  of  pressure  will  be  ' 
found  reversed.    Of  late  this  disease  has  been  recognized  during  life 
and  successfully  operated  upon  by  incision  of  the  abscess  and  cleans- 
ing of  the  cavity. 

The  local  abscess  caused  by  perforation  can  also  at  times  jiroduce  \ 
other  complications ;  thus,  for  instance,  it  may  i^erforate  the  abdomin- 
al wall,  with  establishment  of  a  fistulous  opening  from  the  stomach  to 
the  outside.    Although  very  rare,  cases  are  also  mentioned  in  which 
an  abscess  of  the  stomach  has  perforated  the  jjericardium,  and  even  i 
the  heart  itself,  causing  death.  j 

As  regards  the  freciuency  of  ijerforation  in  the  course  of  gastric  ' 
ulcer,""  it  occurs,  according  to  Brinton,  in  not  more  than  one  out  of 
seven  or  eight  cases  of  this  lesion.    While  sex  has  no  influence  upon 
the  frequency  of  its  occurrence,  the  age  of  the  patient  seems  to  play 
an  important  part  in  this  resf)ect.  1 

Although  gastric  ulcer  is  met  with  more  frequently  as  life  advances,  ' 
the  occurrence  of  perforation,  on  the  contrary,  declines  from  the  age 
of  thirty  to  that  of  seventy.    According  to  Brinton,  the  distribution  ; 
of  the  liability  to  perforation  over  the  whole  life  varies  materially  in  j 
the  two  sexes.    In  the  female,  about  one-haK  of  the  number  of  cases  ■ 
occur  between  the  ages  of  fourteen  and  thirty,  one-third  in  the  six 
3'ears  between  fourteen  and  twenty.    In  the  male,  the  distribution  is  ., 
constant  up  to  the  age  of  fifty,  and  diminishes  but  little  uj)  to  that  of 
seventy.    The  average  age  of  those  subject  to  perforation  also  differs 
in  the  two  sexes,  being  twenty-seven  in  the  female  and  forty-two  in 
the  male.    The  situation  of  the  perforating  ulcer  plays  the  chief  part 
in  the  frequency  of  this  occurrence.     The  anterior  surface  of  the 
stomach,  though  much  more  rarely  affected  by  ulcer,  is  yet  one  of 
the  most  frequent  sites  of  perforation.    According  to  Brinton,  in  all  | 
other  situations  of  the  ulcer  the  probabilities  are  about  sixty  to  one  ] 
against  perforation,  while  in  the  anterior  surface  of  the  stomach  they  ' 
are  six  to  one  in  its  favor.    The  reason  for  this  is  the  circumstance  | 
that  the  front  wall  of  the  stomach  is  more  exposed  to  motion  than  all  | 
other  parts  of  the  stomach  where  ulcer  is  usually  found.     The  ! 
mobility  of  this  part  prevents  the  formation  of  adhesions,  which  often  ! 
form  if  the  ulcer  is  situated  elsewhere.  I 

The  gastric  ulcer  is  liable  to  bring  in  its  train  still  other  compli-  | 
cations ;  thus  in  some  instances  a  cancer  may  be  developed  on  the  base 
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of  an  ulcer  or  on  its  scar.  Dittricli  was  the  first  to  describe  this  com- 
plication and  Kosenheim  has  lately  published  several  important  in- 
vestigations on  this  subject.  The  same  writer  has  also  described 
another  complication  of  gastric  ulcer,  namely,  a  grave  form  of  anaemia, 
which  may  be  styled  "pernicious." 

Pulmonary  tuberculosis  is  a  frequent  occurrence  in  gastric  ulcer, 
as  in  many  other  chronic  diseases,  and  hastens  the  death  of  the  patient. 
It  does  not  seem,  however,  that  there  is  a  more  intimate  connection 
between  these  two  aifections  than  obtains  in  other  diseases. 

As  mentioned  above  in  speaking  of  the  pathology  of  the  ulcer, 
severe  complications  may  arise  from  the  thickening  of  the  cicatrix, 
especially  if  situated  at  the  pylorus  or  very  near  it,  or  again  at  the 
cardia.  The  most  frequent  complication  is  stenosis  of  the  pylorus 
with  dilatation  of  the  stomach,  which  will  be  treated  in  a  special 
chajjter  under  Ischochymia.  The  next  most  frequent  complication 
is  stricture  of  the  cardia,  causing  dysphagia. 

Diagnosis. 

When  all  the  symptoms  of  gastric  ulcer  are  present  the  diagnosis 
is  easily  made.  Very  often,  however,  only  one  or  two  of  the  above- 
described  symptoms  exist,  and  it  is  then  more  difficult  to  make 
a  positive  diagnosis.  One  of  the  following  symptoms,  if  present  in 
its  characteristic  form,  will  suffice  to  make  the  diagnosis  of  an  ulcer 
quite  probable : 

Hcematemesis. — If  the  quantity  of  blood  vomited  be  quite  large, 
and  cancer  of  the  stomach  can  be  excluded. 

Pcciii  api^earing  shortly  after  meals,  and  lasting  for  a  consider- 
able time  (two  or  three  hours),  being  influenced  by  the  quantit}^  and 
quality  of  food  in  such  a  way  that  it  is  most  intense  after  the  inges- 
tion of  coarse  substances  in  large  quantities,  without  perfectly  free 
internals  of  several  daj's'  duration,  is  sufficient  to  warrant  the  sus- 
picion of  gastric  ulcer.  If,  in  connection  with  this  spontaneous  pain, 
there  is  a  circumscribed  spot  in  the  epigastric  region  that  is  painful 
to  jjressure,  or  if  there  is  a  small  area  likewise  painful  to  pressure 
to  the  left  of  the  eighth  or  ninth  dorsal  vertebra,  then  the  diagnosis 
of  an  ulcer  becomes  i)robable. 

Vomifing  aj)j)earing  shortly  after  meals  and  preceded  by  a  period 
oi  nneasinesH  in  the  gastric  region,  may  also  at  times  arouse  sus- 
I)icion  of  gastric  ulcer.  If  this  occurs  in  individuals  who  h.ave  lately 
grown  much  paler  and  more  anfemic,  the  suspicion  becomes  a  prob- 
ability. This  probability  is  still  greater  if  the  gastric  contents  show 
a  too  high  degree  of  acidity. 


230 


EINHOBN— DISEASES  OF  THE  STOMACH. 


Differential  Diagnosis, 

Very  often  cases  of  pure  nervous  gastralgia,  of  liy perch lorhydria, 
or  of  cancer  present  symptoms  similar  to  those  of  gastric  ulcer,  and 
in  making  the  diagnosis  we  shall  have  to  take  all  these  affections  into 
consideration.  Following  Ewald's  example,  I  deem  it  best  to  give 
the  points  of  differential  diagnosis  between  the  above-named  condi- 
tions in  a  table : 


Seldom  iu  youth;  fre- 
queucy  increasing 
progressively  from 
puberty  to  a  very 
advanced  age. 

More  .  frequent  in 
women  (8 : 1). 

Quite  intense;  ap- 
pears shortly  after 
meals;  grows 
severer  on  pres- 
sure; disappears  at 
the  end  of  the  di- 
gestive period. 
Seldom  perfectly 
free  periods. 


Tongue  


Secretory 
functions 


Gastric  ulcer. 


Appetite  not  im- 
paired, although 
patient,  as  a  rule, 
eats  less  on  account 
of  his  suffering. 

Dry  and  red  showing 
a  white  stripe  in 
the  middle,  or 
smooth  and  moist 
or  slightly  furred. 

Nothing  abnormal. . 

As  a  rule  absent;  if 
present,  without 
any  bad  odor. 

Kt  times  present,  f  i-e- 
quently  water 
brash  associated 
with  pyrosis. 

Appears  in  some 
cases  soon  after 
meals. 


fl.  Gastric  juice  as  a 

J       rule  increased. 

I  2.  Lactic  acid  ab- 

[  sent. 
Vomiting  of  a  large 
quantity  of  blood 
either  clear  red  or 
o  f  coffee-ground 
color.  RIood  is  also 
found  in  the  stools 
A  repetition  of  the 
htEmutcmesis  may 
occur  on  the  fol- 
lowing day,  but  if 
once  arrested  1 1 
does  not  appear  for 
quite  a  long  period. 


Most  frequent  b  e  - 
tween  the  ages  of 
18  and  35. 


More  frequent  i  n 
women. 

The  pain  appears 
without  regularity 
aud  is  not  In  any 
way  dependent  up- 
on the  meals;  is  re- 
lieved by  pressm-e 
and  shows  inter- 
vals of  several 
days'  duration 
which  are  perfect- 
ly free  from  pain. 

Variable   


Presents   a  normal 
appearance. 


Nervous  gastralgia. 


Met  with  in  all  pe 
riods  of  life,  except 
in  youth,  when  it  is 
quite  rare. 

More  frequent 
men. 

The  pain  appears 
about  two  to  three 
hours  after  meals 
and  disappears  af- 
ter taking  some 
food  (especially 
meat,  milk,  egg)  or 
after  the  adminis- 
tration of  bicar- 
bonate of  soda. 


Nothing  abnormal. . . 

As  a  rule  absent;  if 
present,  without 
any  bad  odor. 

Not  present  


Shows  no  regularity 
in  its  appearance. 


Variable. 


Absent  . 


No  vomiting  of 
blood. 


Hyperchlorhydria. 


Often  increased . 


Is  either   clear  o  r 
slightly  furred. 


Nothing  abnormal. . 

As  a  rule  absent;  if 
present,  without 
any  bad  odor. 

Water  brash  and 
pyrosis  quite  fre- 
quent. 


No  vomiting. 


Increased 
Absent  — 


No  vomiting  of 
blood. 


Cancer. 


Middle  age  and  a  d  ■ 
vanced  life. 


No  marked  difference 
between  the  two 
sexes. 

The  pain  is  less  intense 
in  character  but 
more  steady;  there 
are  seldom  free  in- 
termissions d  u  r  i  u  g 
which  no  distress  is 
felt  in  the  gastric 
region. 


Appetite  as  a  rule  very 
poor. 


Almost  always  thickly 
coated. 


Very  often  bitter  or 
sour. 

As  a  rule  present  and 
very  often  associated 
with  a  disagreeable 
even  fetid  odor. 

No  water  brash;  pyro- 
sis quite  intense. 


The  vomiting,  as  a 
rule,  occurs  not  af- 
ter each  meal,  but 
once  or  twice  a  day, 
or  once  in  two  days, 
the  quantity  being 
often  very  large. 

As  a  rule,  greatly  de- 
creased. 

As  a  rule,  present. 

Vomiting-  of  blood  oc- 
curs: tlie  qiuuitity  is 
relatively  .small,  the 
color  ordinarily  cof- 
fee-brown. The 
blood  appears  in  a 
decomposed  condi- 
tion presenting  fre- 
nuenlly  a  fetiil  odor. 
The  vomiting  often 
recurs  with  short  in- 
termissions. 
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Gastric  ulcer. 

Nervous  gastralgia. 

Hyperchlorhydria. 

Cancer. 

Tumor  — 

Perf  ora  - 
tiou. 

Com- 
plexion. 

No  tumor.  Rarely, 
however,  if  the  ul- 
cer is  near  the  py- 
lorus, the  latter  be- 
come s  t  hiekened 
and  can  be  felt  as  a 
smooth,  lengthy 
body. 

Perforation  m  i  g  h  t 

tnlrt*  T'^lnpp  n.ft.pr  fi 

short  period  of  ill- 
ness. 

Complexion  c  o  m  - 
nionly  fresh,  only 
ana?mic  after 
severe  losses  o  f 
blood. 

Tumor  very  frequently 
palpable,  piesenting, 
as  a  rule,  an  uneven 
surface;  is  painful  to 
pressure,  and  easily 
movable. 

Perforation  occurs 
only  in  the  last  stages 
of  the  disease. 

Complexion  sallow  and 
yellowish.  Skin  dry. 
Marked  cachexia. 

Complexion  pale  

No  perforation  

Localization  of  the  Ulcer. 

As  mentioned  above  in  speaking  of  the  pathology,  the  ulcer  may 
be  situated  at  different  points  of  the  stomach  walls  or  at  the  pylorus, 
the  beginning  of  the  duodenum,  the  cardia,  or  the  lower  end  of  the 
oesophagus.  The  exact  site  of  the  ulcer  can  be  determined  with  cer- 
tainty only  in  rare  instances.  Most  frequently  we  remain  in  doubt 
with  reference  to  this  point  of  diagnosis.  There  are,  however,  several 
symptoms  which  can  be  utilized  with  regard  to  a  probable  diagnosis 
as  to  the  situation  of  the  iilcer. 

Frequenth'  patients  experience  relief  from  their  pains  in  assuming 
a  certain  position.  Thus,  for  instance,  some  feel  easier  lying  on  the 
back,  others  less  uncomfortable  when  they  lie  upon  their  abdomen. 
Again,  some  feel  no  pain  in  standing ;  but  the  latter  appears  when 
they  assume  a  recumbent  position.  In  a  few,  again,  this  is  quite 
reversed,  the  pain  appearing  in  standing  and  disappearing  in  the 
recumbent  position.  As  a  rule,  we  may  assume  that  the  iDosition  in 
which  the  jjatient  is  most  comfortable  is  one  which  allows  the  ulcer  to 
remain  above  the  gastric  contents,  and  to  come  least  in  contact  with 
them.  Hence  an  ulcer  situated  at  the  lesser  curvature  will  be  diag- 
nosed if  the  patient  experiences  relief  in  standing.  Again,  an  ulcer  of 
the  greater  curvature  will  be  siispected  if  the  pain  is  most  intense  in 
standing.  The  site  of  the  ulcer  will  be  suspected  to  be  in  the  cardiac 
j>oi-tion  f)f  the  stomach  if  the  patient  has  less  pain  when  lying  on  his 
riglit  side,  and  in  the  i)yloric  region  if  the  pains  are  less  severe  when 
he  occupies  a  left-sided  ])osition. 

Pain  appearing  right  after  the  deglutition  of  food,  and  associated 
with  vomiting  immediately  after  meals,  especially  points  to  an  ulcer  in 
the  r-ardiac  region  or  in  the  lowest  part  of  the  fesojiliagus. 

Pain  ai)pearing  two  or  tliree  liours  after  meals,  referred  partly  to 
the  right  of  the  epigastric  region  and  associated  with  meltena  (bloodj' 


232 


EINHORN— DISEASES  OP  THE  STOMACH. 


stools),  points  to  tlie  situation  of  tlie  nicer  either  at  the  pylorus  or  at 
the  beginning  of  the  duodenum. 

Pi'ognosis. 

At  first  glance  it  would  appear  that  the  prognosis  of  gastric  ulcer, 
especially  nowadays,  when  the  diagnosis  of  the  affection  is  usually 
made  at  an  early  date,  is  quite  good.  However,  if  we  take  into  con- 
sideration the  tabulated  statistics  given  by  Debove  and  Kenaidt  in 
reference  to  the  outcome  of  all  cases  of  ulcer,  we  will  become  more 
careful  in  our  favorable  predictions.  This  table  gives  in  a  hundred 
cases  of  ulcer :  perfect  cure  in  50,  perforations  and  peritonitis  in  13, 
foudroyant  h?ematemesis  in  5,  pulmonary  tuberculosis  in  20,  inani- 
tion in  5,  different  complications  in  7. 

I 

Treatment. 

Cruveilhier,  who  first  gave  a  detailed  and  accurate  description  of 
gasti'ic  ulcer,  recommended  milk  as  the  most  suitable  food  for 
patients  afflicted  with  this  trouble.  Although  many  decades  have 
since  passed,  milk  still  stands  first  in  the  dietary  and  in  the  treat- 
ment of  these  patients. 

Eest  is  the  foremost  auxiliary  and  the  principal  factor  in  the 
treatment  of  most  diseases,  and  it  appears  natural  to  make  use  of  this 
agent  in  ulcer.  Leube  and  Ziemssen  must  be  credited  for  having 
laid  so  much  stress  on  this  point  and  for  having  devised  the  "  rest 
cure"  for  the  treatment  of  ulcer  Although  this  mode  of  treatment  had 
been  practised  long  ago  by  Wilson  Fox  and  B.  Forster  in  England, 
still  Leube  and  Ziemssen  succeeded  in  joopularizing  the  same,  and 
that  is  why  it  justly  bears  their  name. 

The  Leube-Ziemssen  rest  cure  for  the  treatment  of  ulcer  consists  in 
the  following :  The  patient  is  kept  abed  for  two  to  three  weeks.  He 
is  poulticed  during  the  day  with  flaxseed  (warm)  over  the  stomach 
and  the  upper  part  of  the  abdomen ;  at  night  a  Priessnitz  (wet  linen 
cloth)  is  api)lied  over  the  same  area.  The  diet  consists  of  liquids — 
milk,  milk  with  strained  barley,  or  oatmeal,  or  rice  water,  plain 
water,  weak  tea,  and  peptone  (one  teaspoonful  to  a  cup  of  water). 
Debove  and  Kemond  have  suggested  the  addition  of  lactose  and  of 
meat  powder  to  the  milk,  in  order  to  make  the  diet  richer  in  nour- 
ishing substances.  As  a  rule,  we  employ  the  above-named  additions, 
which  fulfil  the  same  imrpose,  besides  varying  the  monotonous  bill 
of  fare. 

During  the  first  week  we  give  the  patient  half  a  cup  (about  100 
c.c.)  of  either  every  hour.  Everything  the  patient  takes  must  be 
neither  very  cold  nor  very  warm,  and  should  be  taken  slowly  (sipping. 
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or  with  a  spoon).  During  the  second  week  we  order  the  same  kind 
of  food,  with  the  only  diiference  that  it  is  given  every  two  hours, 
a  cupful  and  a  half  (200  to  300  c.c.)  at  a  time.  Occasionally  we  now 
allow  the  patient  one  raw  egg  beaten  u-p  in  the  milk,  once  or  twice  a 
day. 

In  the  beginning  of  the  third  week  we  feed  the  patient  every 
three  hours;  he  is  allowed  barley,  farina,  and  rice  (well  cooked)  in 
milk,  soft-boiled  eggs,  crackers  softened  in  milk,  in  addition  to  his 
previous  food;  on  the  third  day  of  the  third  week  we  begin  to  give 
the  patient  meat,  first  raw  and  well  scraped,  then  broiled.  Thereafter 
we  go  over  to  the  ordinary  daily  diet,  excluding  heavy  salads,  pastry, 
raw  fruit,  and  the  like.  At  the  beginning  of  the  third  week  the  flax- 
seed poultices  are  discontinued  and  the  patient  is  allowed  to  be  up,  at 
first  for  a  short  time  only  (half  an  hour  to  an  hour),  then  for  several 
hours,  and  afterwards  for  the  whole  day.  At  the  beginning  of  the 
fourth  week  the  patient  may  begin  to  Avalk  outdoors  and  to  resume 
gradually  his  daily  work. 

Leube  and  Ziemssen  and  most  of  the  German  writers  recommend 
the  use  of  either  Carlsbad  water  (half  a  pint)  or  Carlsbad  salt,  5  to 
10  gm.  in  the  same  quantity  of  water,  heated  to  122°  F.,  twice  daily 
(the  first  portion  being  taken  in  the  morning,  the  second  at  night 
before  going  to  sleep).  I  do  not  believe  that  the  Carlsbad  salt  is  in 
any  way  essential.  In  most  of  my  cases  of  gastric  ulcer  I  have 
omitted  the  so-called  Carlsbad  drink  cure,  and  have  obtained  results 
equally  as  satisfactory  as  when  the  salt  was  employed. 

In  cases  of  ulcer  of  the  stomach  presenting  a  more  severe  type — 
violent  pains,  frequent  vomiting,  inability  to  take  food  on  account  of 
the  pains — or  after  hsematemesis,  I  usually  have  the  patient  abstain 
from  any  food  whatever,  given  by  the  mouth,  for  a  period  of  five  days. 
The  patient  is  then  fed  by  the  rectum.  This  is  done  in  the  following 
way :  Early  each  morning  the  patient  receives  a  large  enema  of  about 
a  quart  of  lukewarm  water  in  which  a  teaspoonful  of  common  table 
salt  has  been  dissolved — cleansing  enema.  About  an  hour  after  the 
patient  has  emptied  the  injected  water  the  first  nourishing  enema  is 
given;  this  may  consist  either  of  a  glassful  of  milk  (about  200  c.c.)  in 
wliich  one  or  two  raw  eggs  have  been  well  beaten  and  a  pinch  of  salt 
added,  or  of  a  cupful  of  water  in  which  a  tablespoouful  of  a  good  peptone 
preparation  has  been  dissolved.  The  temperature  of  either  must  be 
about  IOC''  F.  Such  a  nourishing  enema  is  given  three  or  four  times  a 
day.  The  quantity  of  the  feeding  enema  is  200  to  250  c.c,  and  it  is 
slowly  injected  by  means  of  a  fountain-syringe  and  a  so/f-ruhhrr  rectal 
tube.  Tlie  patient  may  freriuently  Avash  his  inouth  witli  cold  water, 
and  is  allowed  from  time  to  time  to  keei)  a  small  piece  of  chopped  ice 
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in  his  mouth,  and  to  swallow  the  melted  water.  The  five  days  being 
over,  the  mode  of  diet  is  the  same  as  described  above  for  the  ordinary 
form  of  ulcer. 

Whenever  the  "  rest  cure"  is  applied  there  is  hardly  auy  need  for 
constant  medicinal  treatment.  Sometimes,  however,  we  make  use  of 
a  small  dose  of  codeine  if  the  pains  are  very  severe,  and  of  Carlsbad 
salt  if  there  is  constipation.  Only  in  cases  where  the  ulcer  is  asso- 
ciated with  a  hyperacid  gastric  juice  we  may  regularly  administer  an 
alkaline  salt,  as  for  instance : 

I?  Magnes.  ust.,  5_0 

Sodii  carbon., 
Sodii  bicarbon., 

Eteosacch.  menth.  pip.,  aalS.O 

M.  exactissime,  f.  pulv.    S.  As  much  as  will  rest  on  the  point  of  a  knife, 
every  two  hours. 

Thus  far  we  have  spoken  only  of  patients  who  can  submit  to  the 
bed  treatment.  What  shall  we  do  with  those  who  are  not  in  a  posi- 
tion to  undergo  the  regular  "rest  cure"  for  ulcer? 

For  such  cases,  two  methods  are  at  present  in  vogue.  I  have 
l^ractised  both  of  them,  sometimes  with  good  results. 

The  one  is  the  "niti-ate  of  silver"  treatment,  the  other  the  "bis- 
muth" treatment.  During  the  use  of  either  of  the  two  remedies,  the 
patient  is  allowed  to  attend  to  his  business  and  partake  of  a  light 
diet,  in  which  milk  plays  a  prominent  part. 

I.  The  silver  nitrate  is  given  first: 

Argent,  nitr.,   0.3 

Aq.  dest.,   180.0 

D.  in  vitro  nigro.    S.  A  tablespoonful  in  a  wineglassful  of  water  three 
times  a  day,  half  an  hour  before  meals. 

After  having  used  up  this  quantity,  the  dose  may  be  gradually'  in- 
creased, prescribing  0.4-0.6  of  nitrate  of  silver  to  180.0  of  water. 
The  silver  nitrate  may  be  used  in  the  way  mentioned  for  about  two 
or  three  weeks,  and  then  discontinued.  The  laaius  iTSually  disap- 
pear after  the  first  week's  medication  is  finished. 

II.  The  subuitrate  of  bismuth.  Bismuth  has  been  used  again 
and  again  in  painful  affections  of  the  stomach,  the  dose  being  from 
0.2  to  1.0  several  times  daily.  The  French  physicians  recommended 
the  use  of  much  larger  doses,  giving  five  grams  tliree  times  daily. 
Fleiner  has  lately  laid  much  stress  ou  the  use  of  large  doses  of  bis- 
muth, suspended  in  water,  in  the  treatment  of  ulcer,  and  Rosenheim 
has  corroborated  his  views.  I  liave  had  the  opportunity  of  ap]ilying 
this  method  quite  frequently  and  have  been  satisfied  with  the  results. 

We  may  give  3  to  5  gm,  (45  to  76  grains)  of  bismuth  three  times  a 
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day,  to  be  taken  in  a  wiueglassful  of  water,  well  sliaken,  half  an  hour 
before  meals.  It  is  best  to  have  the  patient  lie  quietly  for  about  half 
an  hour  after  having  partaken  of  the  powder.  The  bismuth  treat- 
ment must  be  continued  for  two  or  three  weeks  without  interrup- 
tion. It  is  remarkable  that  these  larger  doses  of  bismuth  do  not, 
as  a  rule,  cause  constipation.  In  all  of  my  cases  with  only  few  excep- 
tions the  bowels  moved  every  day  without  the  aid  of  any  cathartic 
during  the  whole  time  of  the  bismuth  medication.  The  bismuth 
treatment  in  ulcer  seems  to  me  to  deserve  strong  recommendation. 

Hemon-hage. — In  cases  of  hemorrhage  from  the  stomach  the  treat- 
ment is  the  same  as  in  the  severer  type  of  ulcer,  with  the  only  excep- 
tion that  ice-cold  applications  are  made  over  the  stomach  instead  of 
the  warm  poulices.  Perfect  rest  is  here  absolutely  necessary.  The 
patient  must  keep  very  quiet  and  avoid  any  motion  whatever ;  even 
turning  from  one  side  to  the  other  is  not  permissible.  Talking 
should  be  prohibited  to  the  patient  except  in  order  to  indicate  his 
wants. 

If  the  hemorrhage  be  profuse  or  if  there  are  signs  that  the  bleed- 
ing has  not  yet  come  to  a  standstill,  hypodermic  injections  of  ergot 
are  advisable.  One  Pravaz  syringeful  of  the  following  should  be  in- 
jected twice  or  three  times  a  day  in  the  gastric  region : 

^  Extr.  secal.  cornut. ,  2.5 

Aq.  dest.. 

Glycerin,   .  aa  5.0 

In  case  the  hsematemesis  recurs  frequently,  and  the  patient  is 
running  the  risk  of  bleeding  to  death,  Ewald  recommends  a  resort  to 
lavage  with  ice-cold  water.  For  this  purpose  the  pharj^nx  must  first 
be  well  cocainized,  and  the  washing  of  the  stomach  be  then  per- 
formed with  the  greatest  care. 

Collapse.— In  case  the  patient  has  sunk  into  a  collapsed  condition, 
camphor  or  ether  should  be  hypodermically  injected.  An  enema  of 
warm  wine  or  warm  wine  with  egg  should  be  administered  and  a  hot- 
water  bag  ai)plied  to  the  feet.  In  those  instances  where  the  high 
degi-ee  of  anaemia  endangers  the  life  of  the  patient,  transfusion  of 
blood  was  frequently  resorted  to  formerly.  Nowadays  a  subcutane- 
ous injection  of  a  physiological  salt  solution  (4  to  6  gm.  NaCl  in  aq. 
dest.  1,000),  in  quantities  from  a  pint  to  a  litre  is  given.  The  solu- 
tion and  the  apparatus  (fountain  syringe)  must  be  thoroughly  steril- 
ized and  one  or  two  quite  thick  Pravaz  needles  used.  The  solution 
warmed  to  blood  temperature  is  then  injected  iu  the  subclavicular 
region. 

Perforration. — If  jjerf oration  has  occurred,  perfect  rest  is  absolutely 
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necessary ;  nothing  sliould  be  given  by  the  mouth,  ice  bags  should 
be  kept  over  the  abdomen,  and  large  doses  of  opium,  preferably  in  the 
form  of  sui)positories,  should  be  administered.  In  cases  in  which 
the  stomach  contains  large  quantities  of  food,  Ewald  suggests  the 
washing  out  of  the  stomach,  -performed  after  cocainization  of  the 
pharj'nx  and  with  all  other  necessary  precautions.  As  soon  as  the 
symptoms  of  collapse  appear,  the  above-described  treatment  is  em- 
ployed. The  prognosis  of  i^erforation  being  so  very  unfavorable 
notwithstanding  medicinal  treatment,  resort  has  been  lately  had  to 
laparotomy  in  order  to  master  the  situation  surgically.  Several  suc- 
cessful operations  have  been  reported.  K.  F.  Weir  presented  re- 
cently to  the  New  York  Surgical  Society  a  young  woman  upon  whom 
he  had  operated  successfully  for  a  perforating  gastric  ulcer.  His 
paper,  published  in  the  Medical  News  in  1896,  contains  the  literature 
of  the  subject. 

Erosions  of  the  Stomach. 

Definition. — A  condition  in  which  the  gastric  mucous  membrane 
shows  a  tendency  to  small  superficial  exfoliations,  accompanied  by 
digestive  distui'bances. 

General  Bemarks.  —As  is  well  known,  the  term  "  erosion"  signifies 
a  defect  of  superficial  nature.  In  the  stomach  erosions  are  often 
found  at  autopsy.  Of  late  several  valuable  papers  on  the  pathologi- 
cal anatomy  of  this  subject  and  on  the  rare  'occurrence  of  erosions 
associated  with  typical  ulcers  of  the  stomach  have  been  published. 

In  his  excellent  article,  "  Ueber  geschwiirige  Processeim  Magen," 
D.  Gerhardt'""  describes  erosions  of  the  stomach  in  the  following 
words :  "  Sections  made  of  erosions  as  a  rule  show  that  at  the  base  of 
the  ulcerations  almost  the  entire  lower  half  of  the  mucous  membrane 
is  still  preserved.  In  the  epithelium  of  these  remaining  glands  noth- 
ing remarkable  can  be  discovered;  at  the  sides  the  glands  become 
longer;  the  first  ones  that  are  intact  usually  curve  themselves  over  the 
defect  and  partly  cover  it.  Eecovery  seems  to  take  place  by  the 
simple  aftergrowth  of  the  gland  remnants." 

While  the  subject  in  question  has  been  thoroughly  discussed  and 
studied  in  respect  to  the  pathological  anatomy  by  Gerhardt,  Vir- 
chow,'°'  Langerhans,'"  Harttung,'"  and  Ewald,  very  little  has  been 
done  clinically.  Although  erosions  of  the  mucous  membranes  of  the 
stomach  are  mentioned  in  some  text-books,  there  is  nowhere  defined 
how  these  conditions  may  be  recognized  during  life. 

In  the  Medical  Record  of  June  23d,  1894,  I  published  an  article 
which  embodied  observations  on  seven  patients  in  whom  small  par- 
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tides  of  gastric  mucous  niembraue  were  fretiuently  found  in  tlie  wasli 
water  of  the  stouuicli.  These  cases  resembled  each  other  in  so  many 
respects  that  they  appeared  as  if  belonging  to  one  disease.  They 
could  best  be  considered  as  erosions  of  the  gastric  mucous  membrane. 

The  description  of  "  erosions  of  Ihe  stomach"  which  I  shall  give 
in  the  following  pages  is  based  on  the  paper  just  mentioned. 

Etiology. 

In  the  greatest  number  of  cases  chronic  gastric  catarrh  is  probably 
the  cause  of  the  erosions.  In  some  instances  the  erosions  may,  how- 
ever, be  due  to  some  factors  as  yet  unknown. 

Symptomatology. 

The  subjective  symptoms  appear  with  particular  clearness,  and 
consist  of  pain,  emaciation,  and  a  feeling  of  weakness. 

The  pains,  as  a  rule,  are  not  intense,  and  make  their  appearance 
right  after  meals,  no  matter  what  has  been  eaten.  They  last  various 
jjeriods  of  time  (one  to  two  hours),  and  then  gradually  disappear. 
Complaints  of  severe  attacks  of  pain  we  have  never  met  with  in  these 
cases.  Frequently  there  appear  variable  intervals  of  perfect  freedom 
from  pain,  combined  with  a  feeling  of  complete  euphoria.  Only  sel- 
dom do  the  patients  feel  j^ain  all  the  time  without  reference  to  food. 

Emaciation. — Most  cases  lose  in  flesh  during  the  first  jjeriod  of 
their  sickness,  but  thereafter  keep  up  their  weight  quite  constantly. 
They  look  rather  thin  in  the  face,  the  jaws  fjrotrude,  the  cheeks  are 
thin  and  somewhat  hollow),  but  do  not  ijresent  that  cachectic  color  Ave 
are  accustomed  to  see  in  carcinoma  and  other  grave  chronic  troubles. 

Feeliug  of  Weakness. — All  the  patients  complain  of  a  feeling  of 
lassitude,  weakness,  lack  of  ambition,  inability  to  work,  and  of  a  de- 
crease of  bodily  strength.  This  symptom  appears  most  markedlj'^ 
right  after  meals,  and  decreases  a  little  while  afterwards  (one-half  to 
one  hour).  In  one  of  my  patients  (G.  B.)  there  usually  appeared, 
ouce  a  week  or  a  fortnight,  an  exacerbation  of  this  symptom,  associated 
with  complete  anorexia,  and  lasting  for  about  two  days.  During 
this  i)erif)d  of  deterioration  the  j^atient  was  hardly  able  to  walk. 

Objectively  the  following  point  is  of  the  greatest  importance:  In 
wasliing  the  stomach  when  the  i)atient  is  in  the  fasting  condition  one 
to  four  small  7)ieces  of  gastric  mucous  membrane  are  found.  They 
are  about  0.8-0.4  cm.  long  and  nearly  as  wide,  and  present  a  blood- 
red  color.  Under  the  microscope  one  sees  well-preserved  glands 
and  accumulations  of  red  blood  corjisucles  (Fig.  47).  These  pieces 
of  gastric  mucosa  are  constajitly  found  if  the  stomach  of  the  patient 
is  washed  out  in  the  fasting  condition.    (We  have  not  to  deal  hero 
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with  an  incidental  lesion  caused  by  the  tube,  for,  on  the  one  hand, 
this  sign  is  present  even  if  the  lavage  is  performed  without  any  as- 
piration and  by  means  of  a  soft  tube;  on  the  other  hand,  one  could 
not  observe  in  a  casual  lesion  that  constancy  which  is  found  here.) 

In  most  cases  blood  is  not  found  in  the  wash-water  containing  the 
small  pieces  of  mucous  membrane.  Only  rarely  has  the  wash-water 
a  very  slight  red  color;  this  occurs  especially  if  coughing  spells  fre- 
quently appear  during  lavage. 
Besides  containing  x'ieces  of 
gastric  mucosa,  the  water  is 
then  stained  slightly  red. 

The  pieces  of  gastric  mu- 
cosa found  in  the  wash-water 
of  these  patients  probably 
must  have  partly  or  wholly 
peeled  off  from  the  mucous 
membrane  of  the  stomach 
some  time  previous  to  the 
washing.  This  would  explain 
why  there  is  no  bleeding  dur- 
ing the  lavage.  The  spots  on 
which  the  exfoliations  have 
taken  place,  constituting  the 
'  erosions, "  may  explain  the 
soreness  met  with  in  the  patients.  One  can  also  easily  understand 
the  appearance  of  blood  from  the  sore  spot  caused  by  violent  contrac- 
tions of  the  stomach  during  a  coughing  spell. 

It  is  very  difficult,  or  i^erhaps  at  present  hardly  possible  to 
decide  whether  the  exfoliations  always  take  place  at  the  same  spots — 
the  mucous  membrane  constantly  becoming  replaced  and  peeling  off 
again — or  whether  the  whole  (or  a  great  xjart)  of  the  inner  surface  of 
the  stomach  is  affected  in  such  a  manner  that  small  pieces  of  mucosa 
easily  peel  off  here  and  there.  This  question  can  only  be  answered 
after  a  long  study  of  vast  clinical  and  pathologico-anatomical  material. 
These  exfoliations  take  place  (whether  always  on  the  same  or  at  dif- 
ferent places)  day  by  day  in  the  patient's  stomach,  and  effect  tem- 
porary erosions. 

Condition  of  the  Gastric  Juice. — In  most  cases  we  find  a  decrease 
in  the  HCl  secretion  and  in  the  acidity  of  the  stomach  contents.  In 
some  there  is  always  a  considerable  amount  of  mucus.  Occasionally, 
however,  there  is  found  superacidity  caused  by  an  increased  HCl 
secretion. 

Course. — The  course  of  this  pathological  condition  is  a  very  pro- 


■47.— A  Piece  of  Gastric  Mucosa  (Patient  M.  G.), 
showing  the  glands  mostly  vertically  cut,  and  ac- 
cumulations of  red  blood  corpuscles  on  the  lower 
right  hand  corner. 
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longed  one.  Several  of  the  patients  appear  to  Huffer  from  it  for  many 
years.  Although  there  may  be  intervals  of  perfect  euphoria  (at  which 
times  probably  the  inner  layer  of  the  stomach  is  completely  intact) 
for  a  longer  or  shorter  period  of  time,  the  old  symptoms,  however, 
sooner  or  later  return. 

One  would  imagine  that  cases  of  erosions  of  the  stomach  would 
present  a  very  fruitful  soil  for  the  development  of  ulcers.  This,  how- 
ever, does  not  seem  to  be  the  case,  for  in  none  of  the  patients  was 
there  any  justifiable  supposition  of  an  existing  ulcer  during  the  long 
course  of  the  sickness. 

As  typical  examples  of  this  affection- we  mention  the  two  follow- 
ing cases. 

Case  I.— February  11th,  1893 — H.  S— — ,  aged  35,  merchant,  has 
suffered  for  two  or  three  years  from  digestive  troubles.  These  consist 
principally  in  the  ajjpearance  of  pains  right  after  meals;  these  are 
not  severe;  they,  however,  cause  the  patient  to  eat  less.  There  is  a 
feeling  of  fulness;  bowels  constipated.  Patient  always  feels  weak 
and  tired. 

The  examination  reveals :  chest  organs  intact ;  the  gastric  region 
is  sensitive  to  jjressure;  there  is  a  splashing  sound  extending  two 
fingers'  width  below  the  navel;  right  kidney  movable. 

The  examination  of  the  stomach  contents  one  hour  after  Ewald's 
test  breakfast  showed :  HCl  + ;  acidit}'  =  60. 

February  13th. — When  fasting:  stomach  empty.  Lavage:  in  the 
wash-water  three  small  red  pieces  of  mucous  membrane  are  found. 
Spi'ay  with  nitrate  of  silver. 

February  14th. — Intragastric  galvanization. 

February  15th. — Lavage :  in  the  wash-water  three  small  red  pieces 
of  mucous  membrane  appear.  A  fresh  microscopic  specimen  shows 
gastric  glands.    Spray  with  nitrate  of  silver. 

February  16th. — Patient  feels  better — i.e.,  he  is  stronger,  can  eat 
more,  and  is  not  troubled  with  jDains.  Direct  galvanization  of  the 
stomach. 

February  17th. — Lavage:  no  pieces  of  mucous  membrane  are 
found.    Sjjray  with  nitrate  of  silver. 

February  18th. — Intragastric  galvanization. 

February  19th. — Lavage:  no  pieces  of  mucous  membrane.  Spray 
with  nitrate  of  silver. 

February  20th. — Intragastric  galvanization. 

FeVjruary  21st. — Examination  of  the  stomach  contents  one  hour 
after  the  test  breakfast :  HCl  -}-;  acidity  =  54;  no  pieces  of  mucous 
membrane. 

February  22d. — Direct  galvanization  of  the  stomach. 

February  23d. — Lavage:  no  pieces  of  mucous  membrane.  Spray 
with  nitrate  of  silver. 

February  24th. — Intragastric  galvanization.  Patient  had  to  re- 
turn to  his  home  in  Chicago,  on  account  of  urgent  business.  As 
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I  Lave  recently  heard  lie  lias  since  felt  well  all  the  time  with  but  few 
intervals. 

Case  11.— April  19th,  1893— B.  M.  S  ,  aged  26,  merchant,  has 

complained  for  two  and  a  half  years  of  digestive  troubles.  At  first 
patient  had  lack  of  appetite,  pains  after  meals,  and  nausea,  but  no 
vomiting.  Feeling  of  weariness  and  fatigue;  constipation.  After 
continued  treatment  and  a  trip  to  the  South  his  condition  improved 
for  a  while;  soon,  however,  it  got  worse  again.  During  tlie  last  two 
years  patient  has  suffered  constantly  from  paius  right  after  meals, 
witli  but  very  few  exceptions,  and  feels  very  weak.  When  fasting,  as 
a  rule,  he  feels  well. 

Status prcesens :  Chest  organs  intact;  the  gastric  region  is  sensi- 
tive to  pressure.  After  drinking  half  a  glassful  of  water  a  splashing 
souud  can  be  produced,  extending  one  to  two  lingers'  width  above 
the  navel.  Liver  not  enlarged.  Urine  contains  neither  sugar  nor 
albumin. 

April  20th.  — Examination  of  the  stomach  contents  one  hour  after 
Ewald's  test  breakfast  shows:  HCl  +  ;  acidity  =  60;  admixture  of 
much  mucus. 

Diagnosis :  Gastritis  glandularis  chronica  mucosa. 

April  21st.— When  fasting,  stomach  em iity ;  lavage:  in  the  wash- 
water,  three  red  pieces  of  gastric  mucous  membrane.  (A  fresh 
specimen  in  glycerin  shows  gastric  glands.)  Spray  with  nitrate  of 
silver. 

Afjril  23d. — Intragastric  galvanization. 

April  25th. — Lavage:  three  red  pieces  of  mucous  membrane  ap- 
pear in  the  wash-water.    Spray  with  nitrate  of  silver. 

April  27th  and  29th. — Direct  galvanization  of  the  stomach.  Pa- 
tient had  to  leave  New  York  on  account  of  business  and  returned  on 
May  17th. 

May  18th. — When  fasting,  stomach  empty;  lavage:  three  red 
pieces  of  mucous  membrane  are  found  in  the  wash-water.  Spray 
with  nitrate  of  silver. 

May  20th. — Intragastric  galvanization. 

May  22d. — Lavage:  two  red  pieces  of  mucous  membrane  are 
found.    Spray  with  nitrate  of  silver. 

May  24th.— Patient  feels  better,  has  a  better  appetite,  and  hardly 
any  pain.  Lavage:  no  pieces  of  mucous  membrane  are  found. 
Spray  with  nitrate  of  silver. 

May  26tli. — Direct  galvanization  of  the  stomach. 

May  30th.— Lavage  :  no  pieces  of  mucous  membrane.  Spray  with 
nitrate  of  silver. 

June  2d. — Intragastric  galvanization.  Patient  feels  well  and  is 
therefore,  for  the  present,  dismissed. 

Diagnosis. 

The  diagnosis  of  erosions  of  the  stomach  is  made  if  the  above-de- 
scribed subjective  symptoms  exist  and  particles  of  gastric  mucosa  are 
frequently  found  in  the  wash-water  after  applying  lavage  in  the  fast- 
ing condition. 
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Treatment. 

The  local  treatment  of  tlie  stomach  here  plays  an  important  role. 
The  astringent  effect  of  nitrate  of  silver  solutions  in  similar  more 
accessible  affections  led  me  to  apply  this  substance  directly  to  the 
inside  of  the  stomach.  This  can  best  be  achieved  by  means  of  the 
spray.  It  was  for  this  purpose  that  I  constructed  the  gastric  spray 
apparatus  (see  Fig.  43),  and  recommended  its  use  in  the  field  of  dis- 
eases of  the  stomach."  In  fact  the  good  result  of  this  method  of 
treatment  can  frequently  be  best  shown  in  the  affection  in  question, 
for  after  the  spraying  has  been  done  several  times  the  small  pieces  of 
gastric  mucosa  cease  to  appear.  Associated  with  the  objective  symp- 
tom there  appears  an  amelioration  in  the  subjective  feeling  of  the 
patient;  the  pains  grow  considerably  less  or  entirely  disappear,  and 
the  strength  increases. 

The  treatment  is  given  in  the  following  way :  First,  the  stomach 
in  a  fasting  condition  is  washed  out  with  lukewarm  water;  when  all 
the  water  has  been  emptied  the  tube  is  removed  from  the  stomach. 
The  spray  apparatus  is  filled  with  10  c.c.  of  a  one  to  two  per  thousand 
solution  of  nitrate  of  silver,  the  tube  end  is  dipped  into  warm  water 
and  inserted  into  the  stomach  (length  of  tubing  50  cm.) ;  thereujion 
the  whole,  or  at  least  the  greater  part  of  the  solution  in  the  bottle,  is 
sprayed;  the  bottle  is  then  opened  and  the  spray  tube  is  removed 
from  the  stomach. 

I  usually  combine  the  spray  nitrate  of  silver  treatment  with  intra- 
gastric galvanization ;  alternately  applying  the  spray  and  the  galvani- 
zation. The  reason  for  the  use  of  galvanization  of  these  cases  lies  in 
the  fact  that  I  obtained  very  effective  results  in  two  other  cases  of 
probable  erosions  of  the  stomach,  complicated  with  heart  trouble, 
by  means  of  galvanization  alone.  The  methodical  application  of 
intragastric  galvanization  combined  with  the  sjjray  seems  to  increase 
the  curative  effects. 

As  to  diet,  there  is  no  need  for  being  very  rigorous  in  these  cases. 
Frequent  rneals,  avoiding  heavy  vegetables,  salads,  and  pastries,  is 
all  I  ordinarily  retjuire. 

Cold  ablutions,  light  gymnastics,  and  outdoor  life  are  to  be 
warmly  recommended. 

Of  medicaments  condurango  and  nux  vomica  are  frequently,  and 
an  easily  assimilated  iron  i)repfiration  always,  appropriate.  But 
although  these  may  be  of  value  as  adjuvants,  we  should  rely,  in  my 
opinion,  mainly  upon  the  local  treatment. 
Vou  Vlir.— 16 
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Cancer  of  the  Stomach  (Carcinoma  Ventriculi). 

Definition. — Malignant  epithelial  growth  within  the  stomach. 

Etiology. 

Among  all  the  organs  of  the  body  the  stomach  is  most  frequently 
affected  with  cancer.  Virchow's  statistics  of  all  the  cancerous  dis- 
eases which  occurred  in  Wurzburg  between  1852  and  1855  give  for 
the  stomach  the  proportion  of  34.9  per  cent.  According  to  Lebert, 
Willigk,  and  Brinton,  cancer  of  the  stomach  comprises  about  one- 
fourth  of  all  the  cases  of  cancer.  Haeberlin  found  the  percentage 
of  cancer  of  the  stomach  for  the  years  from  1877  to  1886  to  be  41. 
According  to  Wyss,  the  death  rate  from  this  disease  is  1.9  per  cent. 
This  figure,  however,  is  liable  to  many  fluctuations.  Haeberlin  first 
pointed  out  the  very  curious  and  discouraging  fact  that  the  frequency 
of  gastric  cancer  is  steadily  increasing.  This  writer's  statistics  for 
Switzerland  show  a  death  rate  from  cancer  of  the  stomach  for  1,000 
inhabitants  in  the  years : 

1877,  1878,  1879,  1880,  1881,  1882,  1883,  1884,  1885,  1886. 
0.61,  0.66,  0.72,  0.77,  0.85,  0.87,  0.85,  0.84,  0.90,  0.99. 

Joseph  D.  Bryant,'"*  of  New  York,  has  also  lately  shown  that 
cancerous  disease  is  constantly  on  the  increase.  According  to  this 
writer,  the  average  death  rate  from  cancer  in  New  York  City  during 
the  last  ten  years  was  2.17  per  cent,  of  the  total  mortality,  while  that 
of  the  preceding  ten  years  was  only  1.82  per  cent.  The  following 
table,  given  by  Dr.  Bryant,  is  very  instructive  as  bearing  on  the  in- 
crease of  cancer  in  the  United  States : 


Year. 

Population. 

Total  deaths. 

Deaths  from 
cancer. 

Cancer  deaths 
per  100,000 
from  all 
causes. 

Cancer  deaths 
per  100,000 
living. 

1850   

23,191,876 

323,023 

3,088 

646 

9.0 

1860   

31,443,331 

394,153 

3,673 

933 

11.7 

1870   

38,558,371 

493,263 

6,234 

1,364 

10.0 

1880   

.50,155,783 

756,893 

13,068 

1,815 

26.05 

1890   

62,623,350 

875,531 

20,984 

33.5 

The  frequency  of  gastric  cancer  appears  to  vary  in  different  coun- 
tries, and  it  seems  that  there  are  some  regions  in  which  it  seldom 
occurs.  Haeberlin's  above-mentioned  statistics  for  the  whole  of 
Switzerland  show  a  death  rate  from  cancer  of  the  stomach  of  3  per 
pent,  for  the  northern  part,  1.5  per  cent,  for  the  Western  cantons,  and 
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1  per  ceut.  for  the  Southern  cantous  of  Switzerland.  Griesinger 
states  that  he  never  observed  cancer  of  the  stomach  in  Egypt,  and 
Heinemann  reports  that  he  saw  only  one  case  in  Vera  Cruz  in  a 
period  of  six  years. 

As  regards  the  age  at  which  gastric  cancer  occurs,  Briutou  col- 
lected 600  cases,  the  ages  of  which  at  death  averaged  50  years.  The 
greater  part  (three-fourths,  or  435)  of  these  600  cases  fell  in  the 
epoch  of  life  between  40  and  70.  Arranged  in  decades  of  years,  the 
maximum  number  (two-sevenths,  or  162)  occurred  between  50  and  60. 
Comparing  these  numbers  with  the  number  of  persons  living  in  these 
decades  of  life,  an  estimate  of  the  relative  liability  of  the  corresiDOud- 
iug  ages  to  the  malady  is  obtained.  Brinton  gives  the  maximum 
liability  between  60  and  70.  Up  to  the  age  of  20  the  whole  risk  is 
less  than  one-fiftieth  of  what  it  reaches  between  20  and  30.  The  latter 
liability  is  multiijlied  in  the  following  decades  of  years  hy  3,  6,  8, 
and  10  respectively.  The  maximum  then  seems  to  sink  to  little  more 
than  half  for  the  next  two  decades,  ending  at  the  extreme  age  of  100. 
With  reference  to  age,  Lebert  gives  the  following  figures  in  his  sta- 
tistics: Under  30  years,  1  per  cent. ;  30  to  40,  17.6  per  cent. ;  40  to 
60,  60.7  per  ceut. ;  60  to  70,  16.3  per  cent. ;  above  70,  4.4  j^er  ceut. 
Welch's  statistics  of  2,075  cases  of  gastric  cancer  show  the  follow- 
ing distribution  for  the  different  ages:  10-20,  2;  20-30,  55;  30-40, 
271;  40-50,  499;  50-60,  620;  60-70,  428;  70-80,  140. 

According  to  aU  these  statistics,  the  maximum  liability  to  gastric 
cancer  lies  between  the  fortieth  and  sixtieth  year.  It  is  very  rare 
before  the  thirtieth  year.  Both  Wilkinson  and  Wiederhoefer,  how- 
ever, each  mention  one  case  in  which  the  disease  was  congenital.  M. 
Mathieu  has  collected  all  the  cases  of  gastric  cancer  below  the  thir- 
tieth year  mentioned  in  literature,  and  the  number  was  27.  Debove 
recently  published  a  case  of  gastric  cancer  in  a  young  man  of  24 
years,  and  I  observed  a  similar  case  in  a  man  of  27  two  years  ago. 
In  this  latter  case  the  diagnosis  was  verified  by  an  operation. 

Sex. — The  influence  of  sex  is  far  more  difficult  to  estimate  than 
that  of  age.  Brinton  mentions  784  cases,  of  which  440  were  males 
and  344  females.  Fox's  tabulation  of  the  statements  of  seven  writers 
shows  that  of  1,.303  cases,  680  were  males  and  623  females.  Of 
Welch's  2,214  cases,  1,233  were  men  and  981  women. 

These  figures  show  a  higher  percentage  for  men  than  for  Avomen, 
but  this  statement  is  not  of  necessity  absolutely  true,  for  the  larger 
percentage  of  cancer  among  men  may  result  from  the  larger  number 
of  male  patients  treated  in  the  hospitals  from  which  these  statistics 
liave  been  obtained. 

Heredity.— MoHi  writers  agree  that  in  some  families  several  mem- 
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bers  are  found  to  be  afflicted  witji  cancer,  and  are  inclined  to  attribute 
this  fact  to  heredity.  Every  physician  has  observed  cases  in  which 
the  father  and  one  or  two  sons  had  been  troubled  with  cancer.  In 
some  instances  there  is  a  history  of  cancer  in  the  parents,  relating 
perhaps  to  some  organ  other  than  the  stomach.  Cancer  being  such 
a  frequent  malady,  however,  it  is  quite  difficult  to  state  whether  these 
occasionally  observed  facts  are  sufficient  to  prove  that  heredity  plays 
an  important  part,  or  whether  it  is  a  mere  coincidence.  Statistical 
iigures  on  this  point  are  given  by  Lebert  and  Haeberlin.  The  former 
found  an  hereditary  history  in  7,  the  latter  in  8  per  cent.  Snow 
found  among  1,075  cases  of  cancer  in  different  parts  of  the  body,  176 
cases,  or  15.7  per  cent.,  in  which  cancerous  disease  had  existed  in  the 
family. 

Many  factors  have  been  regarded  as  playing  an  important  part  in 
the  origin  of  cancer.  Thus  a  trauma  in  the  gastric  region  has  been 
frequently  held  responsible  for  a  cancerous  affection.  There  is  no 
doubt  that  cases  occur,  in  which  a  few  weeks  previous  to  the  discov- 
ery of  a  tumor  in  the  abdomen  a  trauma  in  the  affected  region  had 
taken  jjlace.  But  it  would  certainly  be  wrong  in  all  these  cases  to 
attribute  the  neojilasm  to  the  preceding  trauma;  for  there  are  cer- 
tainly some  cases  in  which  the  neoplasm  already  existed  before  the 
trauma  occurred  and  in  which  the  latter  merely  caused  the  patient  to 
pay  more  attention  to  the  injured  region  and  in  this  way  led  to  an 
earlier  recognition  of  the  tumor.  The  frequent  use  of  cider  and  sour 
wines  is  said  (Eichhorst  and  Cloquet)  to  favor  the  formation  of 
cancer.  Mental  worry  and  sad  emotions  have,  probably  wrongly, 
been  regarded  as  plajdng  a  part  in  the  causation  of  this  affection. 

For  the  occurrence  of  cancer  of  the  cardia  and  pylorus,  Brinton°° 
has  suggested  the  following  explanation :  the  muscular  fibres  of  these 
two  orifices  are  subjected  to  more  work  (contraction)  than  the  rest  of 
the  stomach.  The  connective  tissue  enclosed  in  them  is  subject  to 
contraction  and  distention.  All  this  causes  a  more  active  nutrition 
of  these  parts,  and  may  give  rise  to  proliferation  of  the  glandular 
tissue,  forming  a  neoplasm. 

Inflammatory  conditions  of  the  gastric  mucous  membrane  have 
frequently  been  described  as  a  predisposing  factor  of  the  disease. 
Menetrier  has  ti'ied  to  show  the  connection  between  some  forms 
of  chronic  gastritis  (polypi)  and  cancer.  I  must,  however,  agree 
with  Ewald  and  Eosenheim  that  there  is  no  reason  to  believe  that  a 
chronic  gastritis  favors  the  development  of  cancer,  for  in  most  in- 
stances we  can  state  that  the  cancerous  trouble  developed  more  or 
less  suddenly  without  any  jn-ecediug  history  of  a  long-standing  dys- 
peptic trouble.    The  gastritis  found  at  the  autopsy  in  cases  of  gastric 
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cancer  is  rather  a  secouclary  or  accomiianying  condition  than  the 
primary  factor  in  the  disease.  Chronic  gastric  ulcers  undoubtedly 
belong  to  the  predisposing  factors.  Several  cases  have  been  described 
in  which  the  formation  of  a  cancer  on  the  border  of  a  gastric  ulcer  or 
its  sear  could  be  clearly  seen.  Thus  Hauser  has  histologically 
demonstrated  the  transition  of  ulceration  into  carcinomatous  prolife- 
ration, and  asserts  that  he  not  only  found  the  secondary  develop- 
ment of  carcinoma  in  a  gastric  ulcer  of  very  loug  standing  in  one  of 
the  cases  examined  by  him,  but  that  occasionally  a  cancer  may  de- 
veloj)  from  an  affection  of  the  gastric  glands. 

Parasitic  Theory. — All  the  etiological  factors  mentioned  may  per- 
haps give  us  a  better  understanding  of  the  development  of  carcinoma, 
but  do  not  by  any  means  explain  the  fundamental  cause  of  this  malig- 
nant affection.  Of  late  the  parasitic  theory  of  infectious  diseases  has 
furthered  the  belief  that  in  cancer  also  we  may  have  to  deal  with 
some  micro-organism.  Recent  investigators  have  made  numerous 
studies  and  experiments  in  order  to  elucidate  this  matter.  Scheuer- 
len  believed  he  had  discovered  a  bacillus  to  which  he  ascribed  the 
origin  of  cancer.  Later  researches,  however,  have  demonstrated  that 
his  assertions  were  wrong.  Coley  "'°  of  New  York  and  Emmerich  of 
Munich  have  seen  good  results  in  the  treatment  of  sarcoma,  and  also 
carcinoma,  from  the  use  of  iujections  of  the  blood  serum  of  horses, 
which  had  been  treated  by  the  erysipelas  cocci.  This  fact  speaks  in 
favor  of  a  parasitic  origin  of  this  malignant  growth.  Psorosperms 
have  frequently  been  found  within  the  cancer  cells.  It  has  not,  how- 
ever, as  yet  been  determined  whether  these  bodies  are  real  psoro- 
sperms or  dried  up  and  changed  cells.  Hence  we  must  confess  that 
notwithstanding  the  many  researches  into  the  pathology  of  cancer, 
we  are  as  yet  totally  ignorant  of  its  origin. 

Morbid  Anatomy. 
Waldeyer's  investigations  first  demonstrated  that  the  cancerous 
affection  is  developed  from  the  glandular  elements  of  the  mucous 
membrane,  the  main  process  being  an  atypical  glandular  prolifera- 
tion. The  neoplasm  thus  takes  its  origin  from  the  mucosa.  From 
there  it  penetrates  the  submucosa,  forming  here  a  more  or  less  large 
deposit.  Frecjuently  the  larger  part  of  the  growth  is  situated  beneath 
the  mucosa.  After  a  while  this  malignant  iufiltration  may  attack  the 
muscularis,  and  thereafter  extend  to  the  serosa.  The  spread  of  the 
infiltration,  as  a  rule,  takes  i)lace  along  the  connective-tissue  fibres. 
Tlif;  neoplasm,  after  having  reached  a  certain  degree  of  develo])nieut, 
may  j^artly  slough,  tlicrfby  giving  rise  to  irregular,  ulcerated  spots. 
This  occurrence  is  most  frecjueut  in  certain  forms  of  cancer. 
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Cancer  of  tlie  stomach,  like  that  of  other  organs,  may  present  the 
following  varieties : 

Epithelioma. — The  adenocarcinoma  or  epithelioma  forms  soft 
tumors  presenting  quite  marked  nodules,  and  sloughing  very  slowly. 
It  consists  of  pseudo-glandular  tubuli  surrounded  by  connective  tis- 
sue, and  infiltrated  with  white  blood  corpuscles.  These  nodules 
show  no  regularity  and  have  no  outlets. 

In  the  early  stage,  the  cylindrical  epithelium  is  distinguishable, 
but  as  the  growth  gets  older  the  regular  arrangement  of  the  epithe- 
lium is  lost,  and  the  tubular  spaces  become  filled  with  cells,  the 
product  of  the  multiplication  of  the  epithelial  cells.    The  latter 


Fig.  48.— Section  of  Carcinoma  Ven- 
triculi  (Mrs.  J.),  scirrlioas  form. 
X  140. 


Fig.  49.— Cross-Sectiou  of  Carcinoma  Ventriculi 
(S.),  showing  cancer  cells  infiltrating  the 
connective  tissue.  Small  area  of  inflamma- 
tion in  centre.    X  140. 


undergo  various  forms  of  degeneration,  and  may  form  small  cysts 
containing  material  and  fluid. 

Medullary  Carcinoma.— The  medullary  carcinoma  is  characterized 
by  large,  flat,  soft,  fungating  masses,  projecting  above  the  mucous 
membrane.  .  The  growth  possesses  very  little  connective-tissue 
stroma,  but  is  rich  in  vessels  and  cells.  It  is  spongy  aud  presents 
on  section  a  whitish-yellow  color,  resembling  brain  matter  in  color 
and  consistence.  This  form  of  growth  is  liable  to  produce  frequent 
hemorrhages  (in  case  the  tumor  looks  bhickish  in  consequence  of 
blood  pigment,  it  is  called  "  melanotic")  aud  very  often  degenerates, 
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formiug  ulcerous  spots  ou  the  surface.  Secondary  metastases  are 
very  frequent  complications. 

ScirrJiHS  (carcinoma  simplex  or  fibrosum). — The  scirrhus  is  char- 
acterized by  the  abundance  of  connective  tissue.  The  stroma  is  en- 
circled by  dense  connective-tissue  fibres,  and  contains  relatively  few 
cells  (Figs.  48  and  49).  The  growth  has  a  firm  and  compact  struc- 
ture. It  does  not  cut  easily,  and  on  section  presents  an  almost  car- 
tilaginous tissue  of  a  whitish  or  grayish  yellow  color,  with  yellow  or 
red  spots  scattered  all  around.  This  growth  shows  little  tendency 
to  ulceration  in  its  early  stages,  but  when  older  it  is  frequently  found 
suijerficially  ulcerated.  There  is  but  little  tendency  to  secondary 
metastasis. 

Colloid  Carcinoma. — The  cells  of  the  alveoli  of  the  two  first  de- 
scribed forms  of  cancer  may  undergo  a  colloid  or  mucous  degenera- 
tion. The  whole  growth  then  assumes  a  gelatinous  appearance. 
Thus  arises  the  colloid  carcinoma.  Its  api^earance  is  very  character- 
istic: the  stroma  of  the  tumor  surrounds  transparent,  gelatinous 
masses,  which  consist  of  material  in  a  state  of  colloid  degeneration. 
On  cutting  and  scraping,  a  true  cancer  juice  does  not  exude,  but  in- 
stead gelatinous  fragments. 

The  above-described  forms  of  cancer  are  not  always  tyjoically 
characterized,  but  different  forms  may  sometimes  be  found  in  one 
and  the  same  growth.  At  times,  again,  the  form  of  the  growth  changes 
from  one  to  the  other  of  the  just-named  varieties  of  cancer.  The 
scirrhus  is  by  far  the  most  common.  Out  of  180  cases  of  cancer 
Brinton  found  130  belonging  to  this  variety  (72  per  cent.);  32  were 
medullary  cancer,  17  colloid,  3  melanotic,  and  1  epithelioma. 

TopograpJiical  Belation  of  Cancer  of  the  Stomach. 

"With  reference  to  size,  two  forms  of  tumors  may  be  distinguished. 
One  is  characterized  by  growing  very  little  above  the  surface,  and  in- 
volving large  areas  of  mucous  membrane.  The  other  extends  only 
over  a  small  portion  of  the  mucosa,  and  may  develop  extensively  in 
tliickness.  The  first  form  of  tumor  belongs  to  the  medullary  or  col- 
loid type  and  is  not  met  with  very  frequently.  These  growths  present 
a  flattened  surface,  covered  with  rough  nodular  masses.  Blood  ex- 
travasations and  adhesions  to  the  neighboring  organs  are  of  frequent 
occurrence.  The  second  form  belongs  to  the  scirrhus  variety.  The 
tumor  involves  a  small  circumscribed  portion  of  the  stomach,  and 
tends  to  grow  in  depth  and  height. 

LoeaUzadfm. — The  development  of  cancer  within  the  stomach  maj' 
take  place  at  various  situations,  at  its  orifices  (cardia  or  pylorus)  or 
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within  the  organ  itself.  The  recognition  of  the  localization  of  the 
cancer  is  much  more  important  than  the  distinction  of  the  various 
forms,  because  each  of  the  three  different  localizations  of  the  cancer 
is  accompanied  by  a  characteristic  train  of  symptoms,  making  its 
recognition  possible  during  life,  and  requires  a  special  plan  of  treat- 
ment. As  regards  the  frequency  with  which  the  different  regions  of 
the  stomach  are  affected  by  cancer,  Brinton  found  the  following  rela- 
tion :  Out  of  360  cases  the  pylorus  was  affected  in  219  instances,  a 
proportion  of  60  per  cent. ;  36  cases  were  cancer  of  the  cardia, 
a  proportion  amounting  to  exactly  10  per  cent. ;  in  the  remaining  30 
per  cent.,  the  lesion  was  scattered  over  the  greater  and  lesser  curva- 
tures. The  fundus  is  attacked  least  frequently  of  all:  among  1,300 
cases  of  cancer  of  the  stomach  reported  by  Welch,  only  19  were  situ- 
ated at  the  fundus.  The  figures  given  by  Lebert,  Katzenelleubogeu, 
and  other  writers  agree  very  closely  with  Brinton's  figures.  It  is 
easily  seen  that  the  localization  of  the  cancer  is  very  markedly  differ- 
ent from  that  of  ulcer,  for  in  the  latter  affection  the  orifices  of  the 
stomach  are  the  least  frequently  affected. 

Shape  of  the  Stomach. — The  different  situations  of  the  cancer  in- 
fluence the  shape  and  the  position  of  the  stomach.  The  organ  is 
found  to  be  retracted  and  small  in  size  in  all  cases  of  cancer  of  the 
oesophagus  and  cardia.  The  viscus  is  very  much  dilated  in  cases  of 
cancer  of  the  pylorus.  The  shape  of  the  stomach  may  be  distorted  in 
case  the  tumor,  situated  near  the  pyloric  orifice,  descends  by  reason 
of  its  weight,  and  drags  the  organ  down  into  the  pelvis.  Distortion 
and  couti'action  of  the  stomach  may  also  be  developed  as  a  conse- 
quence of  inflammatory  adhesions  to  adjacent  viscera. 

Gastric  cancer  is  almost  always  primary,  and  secondary  growths 
of  the  stomach  must  be  considered  as  a  great  rarity.  Cancer  of  the 
stomach  may,  however,  coexist  with  a  primary  cancer  of  some  other 
organ,  as  for  instance  of  the  uterus  and  ovaries.  Ewald  mentions  a 
case  in  which  he  found  an  immense  cystosarcoma  of  the  uterus  and  a 
carcinomatous  infiltration  of  the  pylorus. 

Secondary  Changes  Accompanying  Cancel'  of  the  Stomach. 

That  part  of  the  stomach  which  is  occupied  by  the  cancer  is,  as  a 
rale,  subject  to  different  anatomical  lesions.  Thus  thickening  of  the 
mucosa,  caused  by  hypertrophy  of  the  connective  tissue  and  of  the 
muscular  fibres,  is  freciuently  found.  Ewald  first  observed  that  the 
whole  mucosa  may  present  characteristic  lesions  of  clironic  gastritis. 
At  some  places  the  glands  liave  disappeared,  at  otliers  they  present 
mucoid  changes;  while  at  still  others  cysts  are  found. 
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Cance)'Ous  Metastases. 

Secondaiy  cancerous  deposits  iu  other  organs  are  of  frequent 
occurrence  in  cancer  of  tlie  stomach.  Out  of  437  cases  Briuton  saw 
this  complication  in  210,  or  in  48  per  cent.  The  medullary  and  col- 
loid forms  of  cancer  are  more  often  associated  with  secondary  cancer 
than  is  the  scirrhous  form.  Among  the  organs  in  which  the  secondary 
cancerous  deposits  appear,  the  liver  takes  the  first  place.  Briuton 
gives  the  figure  of  secondary  deposits  in  the  liver  as  25  per  cent,  of 
all  cases  of  gastric  cancer,  while  Lebert  gives  the  figure  of  metastasis 
in  the  liver  as  40.9  per  cent,  of  all  metastases.  This  writer  gives  the 
following  figures  for  the  metastases  in  other  organs :  peritoneum,  37.5 
per  cent;  lungs,  8.3  per  cent. ;  ovaries,  4.5  per  cent.  In  some  cases, 
however,  the  secondary  cancer  of  the  liver  is  associated  with  deposits 
in  other  organs— for  instance,  the  peritoneum,  pancreas,  and  kidneys 
or  the  intestines  and  lungs  may  be  affected  at  the  same  time. 

The  metastatic  infection  usually  takes  place  by  way  of  the  blood 
current  or  the  lymi)h  vessels.  In  some  instances,  however,  a  direct 
extension  in  continuity  of  the  cancerous  growth  to  a  neighboring 
organ  may  occur.  Thus  the  extension  of  a  pyloric  cancer  to  the 
liver  or  the  gall  bladder,  or  of  a  cancer  situated  at  the  greater  curva- 
ture to  the  colon,  or  again  of  a  cancer  of  the  lesser  curvature  to  the 
pylorus,  is  often  observed. 

The  lymjjhatic  glands  are  frequently  found  swollen,  but  in  cancer 
of  the  stomach  this  sj^mptom  does  not  appear  as  often  as  in  neo- 
plasms in  other  organs.  Brintou  has  observed  this  symptom  in  23.5 
I)er  cent,  of  these  cases.  The  swelling  of  the  glands  is  frequently 
caused  by  cancerous  dei)osits  in  them,  sometimes,  however,  they  may 
Ije  swollen  simply  in  consequence  of  a  condition  of  irritation.  The 
cancerous  deposits  may  sometimes  appear  at  one  spot,  forming  a 
new  tumor  varying  in  size  in  the  respective  organs,  sometimes,  how- 
ever, especially  if  the  cancerous  material  has  been  carried  through 
the  lymph  system,  numerous  deposits  of  small  size  ma.j  exist,  and 
the  whole  organ  mAy  then  appear  as  if  studded  with  small  miliary 
tubercles.  This  condition  is  frequently  found  in  the  pleura.  It  is  at 
first  quite  difficult  to  decide  at  one  glance  the  real  nature  of  this 
tulxjrcle-like  deposit.  The  microscope  will  quickly  solve  the  prob- 
lem. In  the  real  tubercles  Koch's  bacillus  is  found,  while  the  can- 
cerous deposits  contain  no  Ijacilli  and  will  show  the  characteristic 
structure  of  tlie  neoplasm.  While  the  cancerous  deposits  may  at 
times  ai)j)ear  in  this  form  sirnnlatiiig  a  tuberculous  affection,  tlio  latter 
coudition  may  occur  iudependeutly  iu  cases  of  cancer  of  tlio  stomach 
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— tliat  is  to  say,  both  affections,  viz.,  caucer  and  tuberculosis,  may 
coexist  in  tlie  same  person. 

Symptomatology. 

The  typical  course  of  the  disease  may  be  described  as  follows : 
A  middle-aged  person,  having  enjoyed  perfect  health  previously, 
begins  to  feel  uneasy  after  meals,  his  appetite  becomes  poor,  his  sleeiD 
is  partly  disturbed,  and  his  strength  fails.  These  symptoms,  although 
quite  slight  at  first,  do  not  show  any  tendency  to  subside,  and  resist 
the  most  rational  treatment.  As  time  progresses  all  the  symptoms 
become  more  aggravated.  Pains  appear,  which  are  always  very  an- 
noying and  sometimes  show  exacerbations  of  an  acute  and  intense 
form.  While  at  first  there  is  only  belching  and  a  mouthful  of  food 
is  occasionally  ejected,  after  a  while  vomiting  appears  and  deprives 
the  patient  of  the  little  nourishment  he  takes.  Still  later  hemorrhages 
ajjpear;  although  the  quantity  of  blood  ejected  is,  as  a  rule,  not  large, 
this  symiatom,  nevertheless,  greatly  debilitates  the  patient,  as  it 
usually  occurs  several  times  in  succession.  About  the  same  time  as 
the  hemorrhage  begins  to  a^jpear,  a  tumor  becomes  perceptible  in  the 
gastric  region.  The  patient  now  presents  a  cachectic  appearance, 
and  falls  off  daily.  He  becomes  extremely  weak  and  prostrated,  and 
usually  death  from  inanition  follows. 

In  analj'zing  the  symptoms  accompanying  a  neoplasm  of  the  stom- 
ach it  is  important  to  divide  them  into  (A)  those  caused  by  the 
growth  itself  (general  symptoms)  and  (B)  those  produced  by  the 
position  of  the  growth :  (a)  cardia,  {h)  pylorus,  (c)  stomach  proper. 

A.  General  Symptoms. 

1.  Anorexia,  or  loss  of  appetite,  is  a  frequent,  although  not  very 
characteristic  symptom  of  gastric  cancer.  Numerically  Brinton  found 
it  present  in  eighty-five  per  cent.  The  appearance  of  this  symp- 
tom is  sometimes  delayed  until  a  comparatively  late  period.  An- 
orexia in  this  instance  is  not  caused  by  any  fear  of  pain  the  ingested 
food  may  evoke,  but  is  attributable  to  a  direct  lesion  of  the  nerve 
centre  of  hunger.  There  is  a  real  loss  of  appetite,  that  is  to  say, 
no  desire  to  take  food.  In  some  instances  there  exists  an  actual 
aversion  to  food,  especially  with  reference  to  all  kinds  of  meat  and 
food  rich  in  albumin.  Sometimes  there  is  present  in  these  cases  a 
craving  for  highly  seasoned  articles,  such  as  pickles,  herring,  and 
so  on. 

2.  Pain  is  the  most  constant  of  all  symptoms.  It  is  present,  accord- 
ing to  Brinton,  in  about  ninety-two  per  cent.,  and  according  to  Katz- 
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euellenbogen  iu  a  still  larger  percentage  of  cases.  The  situation  of  the 
pain  does  not  always  correspond  to  the  site  of  the  lesion.  Thus  a  py- 
loric cancer  may  cause  pains  not  only  referable  to  the  right  hy pochon- 
di-ium,  but  also  to  the  sternum  or  the  Jeft  hypochondrium.  The  pain 
most  characteristic  of  this  condition  is  usually  of  a  lancinating  char- 
acter. It  begins  at  a  comparatively  early  date,  and  soon  assumes  a 
marked  severity.  Often  it  becomes  so  intense  that  all  other  symp- 
toms are  relegated  to  the  background.  It  is  characteristic  of  the 
pain  of  gastric  cancer  that  it  never  entirely  disappears.  There  may 
be  remissions  in  the  severity  of  the  pain,  but  there  are  never  real  free 
periods.  Unlike  the  pain  of  gastric  ulcer,  it  is  either  little  or  not  at 
all  affected  by  the  ingestion  of  food,  and  is  never  relieved  at  the  end 
of  gastric  digestion  or  after  vomiting.  The  character  of  the  pain  is 
sometimes  described  by  the  patients  as  dull,  gnawing,  or  burning, 
sometimes  as  being  attended  by  a  sense  of  weight,  oppression,  tight- 
ness, or  distention  in  the  epigastrium ;  sometimes  again  by  soreness 
or  tenderness  on  pressure  in  this  region.  Exacerbations  of  the  pains 
are  frequently  caused  by  ulcerative  processes  taking  place  on  the  sur- 
face of  the  cancer,  sometimes  again  by  inflammatory  adhesive  proc- 
esses with  the  neighboring  organs. 

3.  Vomiting  is  likewise  one  of  the  most  frequent  symptoms. 
Brinton  found  it  present  in  eighty-seven  and  one-ninth  per  cent,  of 
his  cases  and  Arnold  in  eighty-six  per  cent.  The  frequency  of  this 
symptom  is  largely  dependent  upon  the  situation  of  the  cancer,  oc- 
curring much  oftener  in  those  cases  in  which  the  cancer  occupies 
either  the  pylorus  or  the  cardia.  But  it  may  exist  even  when  the 
cancer  has  no  connection  whatever  with  the  orifices  of  the  stomach. 
The  vomiting  takes  place  either  after  the  ingestion  of  food  or  with- 
out relation  to  the  same.  Thus,  some  patients  vomit  in  the  morning 
when  arising,  and  eject  either  a  quantity  of  mucus  or,  more  fre- 
quently, some  undigested  and  decomposed  food  particles.  The 
ejected  matter  often  has  an  offensive  smell,  and  as  a  rule  contains 
numerous  micro-organisms,  sarcinse,  yeast  cells,  and  sometimes 
changed  blood  (see  Fig.  25). 

4.  Hernorrlmge. — Vomiting  of  blood  is  observed,  according  to 
Brinton,  in  about  forty-two  per  cent,  of  the  cases  of  gastric  cancer. 
The  };lood  is  sometimes  ejected  in  sufiiciently  large  quantity  to  be 
recognized  with  the  naked  eye.  More  frequently,  however,  it  is  not 
vomited  in  the  pure  state,  but  mixed  with  gastric  juice,  food,  and 
mucus;  sometimes  the  blood  has  undergone  many  changes  during  its 
sojourn  in  the  stomach,  and  then  looks  Ijlackish,  brownish,  or  pre- 
sents a  coffee-ground  a])pearance.  The  (juantity  of  blood  ejec^ted  is, 
as  a  rule,  smaller  iu  gastric  cancer  than  iu  ulcer;  but  while  in  ulcer 
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the  liemorrliage,  if  once  entirely  arrested,  very  seldom  recurs,  it  is 
quite  different  in  cancer,  for  Lere  small  hemorrhages  appear  in  suc- 
cession for  a  long  time  at  iutel'vals  of  a  few  days'  duration.  Melajna 
(blood  in  the  stools)  sometimes  accompanies  the  hemorrhage.  It  is 
found,  however,  less  frequently  than  in  gastric  ulcer.  The  hemor- 
rhage, as  a  rule,  takes  its  origin  from  the  minute  vessels  of  the  sub- 
mucous plexuses  or  from  the  capillaries  of  the  superficial  layer  of  the 
mucosa  covering  the  neoplasm.  It  is  very  seldom  that  a  larger  vessel 
is  opened,  and  in  that  case  a  fatal  issue  results.  The  hemorrhage  is 
also  caused  by  manifold  processes  of  ulceration  involving  the  vessels 
of  the  cancerous  mass. 

5.  Tamor. — The  most  reliable  and  pathognomonic  sign  of  cancer  is 
the  appearance  of  a  tumor  in  the  gastric  region.  The  recognition  of 
this  will  depend  upon  its  size  and  position.  The  larger  the  tumor, 
the  more  superficially  it  is  situated,  the  mor^  easily  it  will  be  de- 
tected. Inspection  alone  sometimes  suffices  to  make  us  suspect  a 
malignant  growth:  on  looking  at  the  gastric  region,  either  in  the 
standing  or  recumbent  position  of  the  jjatient,  a  in'otrusion  is  noticed, 
either  below  the  ensiform  process  or  at  the  margin  of  the  ribs  on  the 
right  or  left  side.  The  result  of  inspection  must  always  be  corrobo- 
rated by  the  palpation  method.  The  latter  is  much  more  reliable 
and  by  far  more  effective.  The  i)alpating  fingers  encounter  a  resis- 
tant body  of  various  size  and  shape,  often  i^resenting  the  appearance 
of  a  hard,  irregular,  nodulated  mass,  sometimes,  however,  being 
smooth  and  smaU,  and  but  slightly  different  from  a  contracted  ab- 
dominal muscle.  The  latter  cases  are  the  most  difficult  to  recognize, 
and  sometimes  a  positive  diagnosis  as  to  the  presence  of  a  tumor  can 
hardly  be  made.  Percussion  is  another  means  of  verifying  the  results 
of  palpation.  A  tumor  in  the  stomach  will  give  a  dull  sound  on  gen- 
tle percussion,  and  sometimes  a  tympanitic  note  on  deep  percussion. 

Whether  the  existing  tumor  belongs  to  the  stomach  or  not  and 
also  what  region  of  the  organ  it  occupies  can  be  determined  by  the 
following  methods :  A  tumor  of  the  lesser  curvature  moves  slightly 
downwards  on  deep  inspiration,  and  becomes  less  distinct,  or  some- 
times disapi)ears,  on  deep  expiration.  On  inflating  the  stomach 
with  carbonic-acid  gas  or  with  air,  the  resistance  will  be  found  just 
above  the  gastric  area.  Tumors  of  the  pylorus,  if  not  adherent  to 
the  liver,  will  move  down  on  inspiration,  and  if  held  in  this  position 
with  the  hand  will  not  ascend  during  expiration ;  if  adherent  to  the 
liver,  they  will  move  up  during  the  act  of  respiration.  A  tumor  of 
the  pylorus  sometimes  disappears  when  the  stomach  is  full  on  account 
of  the  different  positions  the  stomach  occupies  in  its  em])ty  and  in  its 
filled  states.    A  tumor  of  the  greater  curvature  will  move  up  and 
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clowu  during  iusinration  and  expiration  and  will  also  descend  when 
the  stomach  is  inflated  with  air ;  it  Avill  then  occupy  the  lowest  bor- 
der of  the  inflated  area.  According  to  my  experience  transillumination 
of  the  stomach  gives  the  best  results  with  regard  to  the  recognition  of 
the  presence  of  tumors  and  the  determination  of  their  situation.  The 
tumor  not  being  translucent,  is  visible  as  a  dark  spot  within  the  red 
transilluminated  zone  of  the  abdominal  wall  (see  Tigs.  18,  53,  and 
54).  It  appears  on  top  of  this  zone  when  the  tumor  occupies  the 
lesser  curvature,  and  at  the  base  of  the  transilluminated  area  when 
it  springs  from  the  greater  curvature.  The  dark  spot  is  at  the  right 
in  tumors  of  the  pylorus.  In  some  instances  transillumination  dis- 
closes the  presence  of  a  tumor  even  when  the  latter  is  not  yet  acces- 
sible to  palpation. 

6.  Fever. — The  occurrence  of  fever  in  gastric  cancer  does  not  be- 
long to  the  regular  symptoms.  It  is,  however,  met  with  oftener  than 
is  generally  believed.  It  usually  ai)pears  in  the  latest  stages  of  the 
disease,  and  is  always  of  bad  omen;  for  frequently  the  fatal  issue  is 
then  near.  In  rare  instances  the  rise  of  temperature  occurs  at  cer- 
tain i^ericds  of  time,  and  presents  a  marked  similarity  to  a  fever  of 
malarial  origin.  Hampeln  "'°  relates  a  case  presenting  this  peculi- 
arity. In  most  instances  the  fever  does  not  show  any  regularity,  is 
as  a  rule  not  very  high,  and  is  accompanied  by  frequent  intermis- 
sions. The  fever  is  probably  due  either  to  an  inflammatory  process 
which  occurs  in  the  neighborhood  of  the  neoplasm,  or  more  frequently 
to  the  absorption  of  a  toxic  material  from  ulcerated  areas  of  the 
tumor.  The  latter  circumstance  is  also  responsible  for  a  comatose 
condition  which  is  sometimes  met  with  in  these  cases,  esj)ecially  in 
the  last  stages  of  the  disease. 

7.  T]i.e  Bowels. — Most  cases  of  gastric  cancer  are  accompanied  by 
more  or  less  obstinate  constipation.  According  to  Ewald  the  bowels 
remain  regidar  in  only  four  or  five  i^er  cent,  of  the  cases.  The  con- 
stipation may  at  times  alternate  with  diarrhoea;  the  latter  is  the 
result  of  a  catarrhal  condition  of  the  intestinal  mucous  membrane, 
due  to  the  irritation  of  hard  scybala  or  to  the  products  of  decompo- 
sition. Frequently  diarrhoea  apiiears  whenever  sloughing  of  the 
neoplasm  occurs.  It  often  indicates  imminent  danger,  and  is  not 
infrequently  the  proximate  cause  of  death. 

8.  Cfxchexia  is  met  with  in  almost  all  cases  of  gastric  cancer  after 
the  disease  has  advanced  long  enough,  and  is,  if  present,  an  impor- 
tant symj)Lf)m.  Its  absence,  however,  by  no  means  speaks  against  the 
existence  (A  cancer.  Brinton  regarded  cachexia  as  pathognomonic  of 
cancer,  being  the  result  of  a  humoral  disease;  at  present,  however, 
most  writers  agree  that  the  cachexia  is  brought  about  in  most  in- 
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stances  not  by  specific  poisons  circulating  in  the  blood,  but  rather 
by  subnutrition.  From  my  own  experience,  I  can  state  that  I  have 
frequently  made  the  diagnosis  of  gastric  cancer  in  people  who  pre- 
sented a  very  healthy  appearance,  and  who  had  not  become  emaci- 
ated. The  diagnosis  in  some  of  these  cases  was  later  verified  either 
by  an  operation  or  at  the  autopsy.  In  one  case  of  cancer  of  the 
pylorus  in  a  man  forty-two  years  of  age,  who  had  slightly  lost  in 
weight  but  who  was  yet  well  nourished,  in  the  first  few  weeks  of 
treatment  an  increase  in  weight  of  eight  to  ten  pounds  was  effected. 
The  same  patient  Avas  operated  upon  some  time  afterwards,  the  py- 
lorus being  resected,  and  succumbed  one  year  later. 

9.  OEdema.— In  the  first  stages  of  cancer  malleolar  oedema  some- 
times appears  for  a  short  time.  Boas  found  this  symptom  in  twelve 
per  cent,  of  his  cases.  This  oedema  fugas  is,  however,  not  a  i:)athog- 
uomic  sign,  as  it  may  occur,  according  to  Boas,  in  other  affections 
of  the  stomach  of  a  non-malignant  type.  Ascites  or  anasarca,  or 
both,  frequently  a^ix^ear  in  the  last  stages  of  the  disease. 

10.  31etastases. — As  mentioned  above  in  speaking  of  pathology, 
metastatic  tumors  frequently  occur.  Thus  enlarged  glands  of  hard  con- 
sistence and  nodular  character  are  suggestive  of  cancerous  deposits. 
A  nodular  infiltration  of  the  liver  presenting  a  hard  and  uneven  sur- 
face is  frequently  met  with  in  gastric  cancer.  A  carcinomatous  metas- 
tasis in  the  thorax  is  accompanied  by  the  symptoms  of  pleurisy  (dul- 
ness,  pain,  friction  sound).  Although  these  metastases,  as  a  rule, 
appear  late,  still  if  present  they  may  help  to  clear  up  the  diagnosis. 

11.  Condition  of  the  Blood. — Laache  "°  first  described  a  decrease  of 
the  number  of  red  blood  cells  in  this  affection,  while  Haeberlin'" 
found  that  the  hfemoglobin  was  greatly  diminished.  According  to 
this  writer,  the  quantity  of  the  latter  is  only  fifty  per  cent,  of  the  nor- 
mal. Eisenlohr  and  Schneider  found  an  increase  of  the  leuco- 
cytes. While  all  these  conditions  are  of  some  importance  as  sugges- 
tive of  cancer,  they  are  by  no  means  specific,  and  are  met  with  in 
other  affections. 

Kecently  Schneyer '"'  has  stated  that  the  usual  increase  in  the  num- 
ber of  leucocytes,  which  is  found  normally  during  the  period  of  gas- 
tric digestion,  is  absent  in  all  cases  of  gastric  cancer — that  is,  the 
number  of  leucocytes  during  fasting  and  at  the  height  of  gastric  diges- 
tion remains  the  same.  This  symptom  promises  to  be  of  great  value, 
and  it  should  certainly  be  further  investigated. 

12.  Condition  of  the  Urine. — Klemperer  '"and  Mueller  "°  discovered 
that  the  urine  in  cases  of  gastric  cancer  contains  more  nitrogen  tlian 
the  amount  introduced  with  the  food.  It  has  been  found,  however, 
that  this  symptom  is  not  constantly  present.    Besides,  the  eluci- 
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dation  of  this  fact  necessitates  quite  complicated  and  laborious 
investigations,  wliicli  can  be  made  onl}'  in  clinics,  but  not  in  private 
practice.  The  amount  of  chlorides  is  frequently  found  diminished, 
while  the  indigo-forming  substances  are  often  increased.  Peptonuria 
is  occasionally  observed ;  it  always  indicates  that  there  is  absorption 
from  an  ulcerated  area  (neoplasm)  within  the  digestive  tract,  and  is 
therefore  of  importance. 

B.  Symptoms  Produced  by  the  Position  of  the  Ch'owth. 

(a)  Cardia. 

Subjective  Symptoms. — Cancer  of  the  cardia  manifests  itself,  as  a 
rule,  by  the  symptom  of  dysphagia.  The  patient  first  notices  that 
he  cannot  eat  as  fast  as  he  would  like.  Frequently  he  has  to  stop  in 
the  middle  of  a  meal,  experiencing  a  sensation  as  if  the  food  would 
not  go  down  into  the  stomach.  This  occurs  only  if  solid  food  is 
taken.  The  patient,  as  a  rule,  learns  to  help  himself  by  drinking  sev- 
eral mouthfuls  of  water  when  such  a  stoppage  occurs.  Very  soon 
these  difficulties  increase  in  severity  and  in  number,  and  the  patient 
can  hardly  partake  of  solid  substances  without  drinking  liquids  with 
them.  Still  later  he  finds  it  impossible  to  partake  of  solid  food, 
as  he  cannot  force  it  down  into  the  stomach  even  by  means  of  water. 
"Whenever  he  tries  to  do  so  the  food  remains  within  the  oesoph- 
agus, and  causes  a  feeling  of  extreme  discomfort  and  oppression. 
The  patient  is  then  usually  obliged  to  eject  it  after  much  straining 
and  retching.  Liquid  food  is  at  this  time  the  only  diet  on  which  he 
subsists.  Still  later,  when  the  stenosis  is  of  a  very  high  degree, 
the  patient  is  unable  to  partake  even  of  a  sufficient  quantity  of 
liquids,  as  he  can  force  through  the  stenosed  cardia  only  very  small 
amounts  or  none  at  all.  Besides  these  difficulties  in  eating  and  drink- 
ing, the  patient  often  comjjlains  of  either  pains  or  a  burning  sensa- 
tion at  the  scrobiculus,  and  somewhat  above  it.  Vomiting,  or  more 
correctly  ejection,  of  some  mucus  with  or  without  food  particles  from 
the  oesophagus  often  occurs,  especially  at  night,  in  the  recumbent 
X>osition  of  the  patient. 

Objective  Stjmptoms. — The  deglutition  sound  if  not  absent  is  fre- 
quently retarded,  and  heard  about  twenty  seconds  after  SAvallowing  of 
water,  while  normally  it  should  be  heard  after  seven.  This  sign, 
however,  is  not  pathognomonic,  for,  on  the  one  hand,  I  have  seen  can- 
cer of  the  cardia  with  the  appearance  of  the  deglutition  sound  at  the 
normal  time  of  seven  seconds,  and  on  the  other  hand,  I  have  observed 
a  case  in  which  there  was  no  organic  trouble,  and  still  the  swallowing 
sound  was  not  heard  for  a  long  time. 
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Examinations  loith  the  Tube.— It  is  best  to  examiue  the  patient 
with  silkworm  tubes  of  cliffereut  sizes.  The  examination  should  be 
directed  with  the  following  objects  in  view : 

Permeability.— It  is  of  the  utmost  importance  to  introduce  the 
tube  throiigh  the  oesophagus  into  the  stomach,  and  to  pay  attention 
to  the  fact  whether  or  no  there  be  resistance  at  any  place  of  the  pas- 
sage. If  a  resistance  is  felt,  mark  at  what  distance  from  the  mouth 
it  is  sitiiated,  and  also  whether  it  can  be  overcome  without  the  appli- 
cation of  much  force.  Much  force  should  never  be  exerted;  if  a  tube 
of  a  certain  thickness  has  met  with  resistance  within  the  oesophagus, 
then  try  a  tube  of  smaller  calibre.  In  this  way  the  degree  of  the 
stenosis  can  be  estimated. 

Particles  of  Tumor. — When  withdrawing  the  tube  from  the  oesoph- 
agus, it  is  always  necessary  to  close  the  opening  with  the  thumb, 
and  then  empty  the  contents  into  a  porcelain  dish.  Sometimes  small 
particles  of  the  neoplasm  are  thus  found,  which  when  examined  xmder 
the  microscope  will  frequently  reveal  the  nature  of  the  trouble,  and 
assist  us  in  making  a  i)ositive  diagnosis  of  cancer. 

Blood. — The  tube  sometimes  contains  either  fresh  clear  blood,  not 
smelling  badly,  or  blackish-looking  and  decomposed  blood  mixed 
with  mucus,  with  a  very  disagreeable,  sometimes  fetid,  odor.  The 
latter  condition  is  very  frequently  found  in  malignant  strictures  of 
the  cardia  and  is  sometimes  pathognomonic  of  cancer.  Fresh  clear 
blood,  apiDearing  constantly  at  the  examination  with  the  tube,  is  sug- 
gestive of  malignant  trouble  at  the  cardia,  even  when  no  sti-icture  has 
yet  been  found.  This  symptom,  however,  is  not  a  positive  one,  as 
there  are  other  conditions  that  may  produce  it.  The  following  case 
well  illustrates  the  importance  of  the  detection  of  blood  at  the  lower 
end  of  the  oesoijhagus : 

A  patient  (Gr.),  about  45  years  old,  had  complained  of  a  burning 
sensation  and  pains  iu  his  epigastric  region  for  over  a  year.  He  had 
no  difficulty  whatsoever  in  the  jjartaking  of  food.  He  was  not  ema- 
ciated and  presented  a  healthy,  good  color.  On  examination  the 
gastric  region  was  found  to  be  somewhat  tender,  but  not  painfid  on 
pressure.  The  outlines  of  the  stomach  were  not  enlarged.  The  deg- 
lutition sound  was  heard  seven  seconds  after  the  swallowing  of  water. 
The  examination  with  the  tube  one  hour  after  the  test  breakfast  re- 
vealed no  abnormal  conditions  whatever.  The  tube  passed  into  the 
stomach  without  the  slightest  resistance.  The  chemical  analysis  of 
the  gastric  contents  showed  the  j)reseuce  of  free  hydrochloric  acid, 
the  absence  of  lactic  acid,  and  a  degree  of  acidity  of  60.  On  wash- 
ing out  the  stomach  of  the  patient  in  the  fasting  condition,  it  was 
found  that  it  contained  no  food  from  the  previous  day,  and  the  water 
returned  ]n'etty  clear.  AVhen,  liowever,  tlie  water  stopped  running 
and  the  tube  was  i^artly  withdrawn,  so  that  its  end  was  in  the  neigh- 
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borhood  of  tlio  cardia,  a  small  quantity  of  clear  blood,  mixed  with 
some  water,  usually  ran  out.  Wlieu  the  upper  opening  of  the  tube 
was  closed  and  the  instrument  entirely  withdrawn,  it  was  found  to 
contain  pretty  clear  blood.  Numerous  examinations  during  a  period 
of  about  two  months  showed  the  presence  of  the  same  condition, 
especially  with  regard  to  the  appearance  of  blood  at  the  end  of  the 
washing  procedure  or  when  withdrawing  the  tube.  The  character- 
istic rest  treatment  for  ulcer  did  not  benefit  the  patient  in  the  least. 
The  probable  diagnosis  of  cancer  of  the  cardia  was  made,  and  the 
patient  died  one  year  afterwards  in  a  well-known  sanitarium  in  Ger- 
man3',  in  which  the  diagnosis  of  cancer  had  been  confirmed. 

Retention  of  Food  in  the  (Esophagus. — In  most  instances  of  cardiac 
stenosis  some  of  the  food  particles  remain  within  the  oesophagus 
above  the  steuosed  spot.  As  a  rule  they  become  decomposed  and 
cause  an  irritation  or  inflammation  of  the  oesophageal  walls.  The 
retention  of  food  within  the  oesophagus  is  an  important  sign  and  can 
be  discovered  one  hour  after  the  partaking  of  a  small  meal  in  the 
following  way :  A  tube  of  ordinary  size  (not  too  narrow)  is  intro- 
duced into  the  oesophagus,  until  about  1  or  2  cm.  above  the  stenosed 
spot,  and  the  patient  is  ordered  to  compress  his  thorax  after  a  deep 
inspiration.  As  a  rule,  some  contents  now  appear  through  the 
tube.  Then  close  the  opening,  withdraw  the  tube,  empty  it,  and 
examine  the  obtained  contents  as  to  appearance  (macroscopical 
aspect),  reaction,  whether  acid  or  not,  whether  containing  lactic  acid, 
hydrochloric  acid,  or  the  ferments.  Then  take  a  tube  of  thinner  cali- 
bre which  can  pass  the  stricture  and  introduce  it  into  the  stomach. 

By  the  ordinary  expression  method  the  real  gastric  contents  are 
now  obtained.  Their  macroscopical  appearance,  as  well  as  their 
chemical  condition,  which  again  refers  to  acidity,  presence  of  hydro- 
chloric acid,  and  ferments,  are  compared  with  those  of  the  portion  first 
obtained  by  means  of  the  thicker  tube.  In  cases  of  actual  retention 
of  food  within  the  oesoi^hagus  the  first  portion  shows  the  following 
characteristics:  Reaction,  either  neutral,  alkaline,  or  slightly  acid; 
hydrochloric  acid  and  ferment  absent;  organic  acids  occasionally 
I)reseut.  The  particles  of  food  appear  unchanged  in  any  way  and  in 
just  the  same  condition  as  when  swallowed.  The  second  portion 
obtained  from  the  stomach  presents  the  appearance  of  chyme,  shows 
a  decided  acid  reaction,  the  presence  of  hydrochloric  acid  either  in 
its  free  state  or  combined,  frequently  the  presence  of  ferments,  espe- 
cially rennet,  and  gives  the  biuret  reaction. 

Retention  of  food  within  the  oesophagus  is  not  pathognomonic  of 
cancer  of  the  cardia,  as  it  is  also  found  in  dilatation  of  the  oesoplia- 
gns,  caused  either  by  a  benign  stricture  of  the  cardia,  or  by  a  dis- 
turbance of  the  peristaltic  action  of  the  oesophagus.  The  latter  two 
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conditions,  liowever,  are  (luite  rare  so  tliat  the  symptom  of  retention 
is  of  much  importance  in  tlie  diagnosis  of  cancer  of  the  cardia,  in 
which  condition  it  is  so  often  present. 

(b)  Pyloeus. 

Suhjective  Signs. — Besides  the  pain,  a  decided  feeling  of  fulness 
and  quite  fretxuent  attacks  of  vomiting. 

Objective  Signs.  Tumoi-. — A  tumor  can  very  frequently  be  discov- 
ered, situated  somewhat  to  the  right  of  the  linea  alba  in  the  area 
extending  from  the  navel  to  the  ribs.  The  methods  of  diagnosing 
these  pyloric  neoplasms  have  been  already  described  above. 

Vomited  Matter. — This  consists  of  large  quantities  of  chyme  (one 
to  two  quarts  or  more)  and,  as  a  rule,  contains  food  which  had  been 
taken  a  day  or  two  before  the  act  of  vomiting. 

Isc/iochymia  (see  page  291). — This  condition  (retention  of  chyme) 
is  very  pronounced :  on  examining  the  stomach  in  the  fasting  con- 
dition of  the  patient  by  means  of  the  tube,  a  considerable  quantity  of 
chyme  containing  more  or  less  decomposed  food  from  previous  days 
is  found.  Very  frequently  the  particles  of  food  are  quite  coarse  and 
obstruct  the  opening  of  the  tube.  In  such  instances  it  is  often  diffi- 
cult to  empty  the  stomach  entirely  even  by  means  of  washing.  This 
object  can  hardly  be  achieved  in  one  sitting. 

(c)  Stomach  Pkoper. 

Subjective  Symptoms.    Pains. — A  constant  gnawing  pain  in  the 
scrobiculus  cordis  radiating  to  the  back  is  frequently  present. 
Anorexia  is  greatly  marked. 

Objective  Symptoms.  Tumor.— The  presence  of  a  tumor  situated 
to  the  left  of  the  linea  alba.  Vomiting  of  small  quantities  of  food 
frequently  presenting  a  blackish  coloi'. 

Ischochymia  of  a  slight  degree :  the  examination  of  the  stomach  by 
means  of  the  tube  in  the  fasting  condition  reveals  the  presence  of  a 
small  quantity  of  chyme,  the  particles  of  food  therein  being  quite 
minute. 

Diagnosis. 

Cancer  of  the  cardia  is  diagnosed  by  the  above-described  symp- 
toms and  by  the  results  of  examination  with  the  tube.  Cancer  of  the 
pylorus  and  stomach  proper  is  diagnosed  by  the  just-described  symp- 
toms and  the  examination  of  the  gastric  contents.  Although  the 
hope  of  finding  certain  pathognomonic  characteristics  in  the  chemical 
condition  of  the  gastric  contents  of  cancer  of  the  stomach  has  not 
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beeu  realized,  still  the  cliemical  analysis  reveals  several  points  wliicli 
certainly  aid  in  establishing  the  diagnosis  of  the  affection  in  ques- 
tion. Von  den  Velden  '"in  1879  first  stated  that  hydrochloric  acid  is 
absent  in  gastric  cancer.  He  made  use  of  certain  aniline  dyes  (Congo 
and  methyl  violet)  for  the  detection  of  this  acid.  Cahn  and  Von 
Mering'"  made  nse  of  an  exact  analytical  method  and  found  that  in 
some  cases  of  gastric  cancer  the  stomach  contents  revealed  consider- 
able quantities  of  hydi-ochloric  acid. 

Ewald  justly  mentioned  in  his  book  that  the  question  of  the  pres- 
ence or  absence  of  hydrochloric  acid  in  gastric  cancer  had  been  ex- 
perimentally broached  as  far  back  as  1842  by  the  English  physician 
Golding  Bird.""  In  a  man,  forty -two  years  old,  with  pyloric  cancer 
and  dilatation,  this  writer  determined  the  relation  of  hydrochloric 
and  the  organic  acid  in  a  series  of  examinations  of  the  vomitus.  The 
results  of  these  examinations  led  Bird  to  conclude  that  "  during  the 
most  irritative  stages  of  the  disease  free  hydrochloric  acid  is  present 
in  the  vomit  in  considerable  quantities,  but  it  gradually  diminishes 
in  proportion  to  the  patient's  loss  of  strength,  and  that  the  organic 
acids  increase  proportionally  as  the  free  hydrochloric  acid  dimin- 
ishes." 

In  fort}^  cases  of  gastric  cancer  Boas  found  an  absence  of  hydro- 
chloric acid  in  thirty-five,  while  in  the  remaining  five  free  hydrocho- 
loric  acid  was  discovered.  Among  the  cases  of  gastric  cancer  that  I 
have  seen  during  the  last  few  years,  I  know  of  six  in  which  free  hy- 
drochloric acid  was  present,  either  in  normal  or  in  larger  quantities. 
These  cases  of  gastric  cancer  in  which  hydrochloric  acid  is  found  to 
exist  certainly  lessen  the  value  of  Von  den  Velden's  symptom  for  the 
recognition  of  the  disease;  but  this  symptom  loses  still  more  in  im- 
portance if  we  consider  that  absence  of  free  hydrochloric  acid  is  asso- 
ciated with  many  other  conditions  besides  cancer.  Severe  forms  of 
gastric  catarrh,  and  esi)ecially  achjdia  gastrica,  will  undoubtedly  fur- 
nish a  greater  contingent  of  cases  with  absence  of  hydrochloric  acid 
than  cancer  of  the  stomach  itself. 

Lactic  Acid. — Although  it  was  known  that  the  organic  acids  are 
increased  in  cancer  of  the  stomach  and  that  lactic  acid  frequently 
occurs,  Boas  must  be  credited  for  laying  stress  upon  the  presence 
of  lactic  acid  in  cancer;  he  has  even  attributed  a  i)atlioguomonic 
value  to  this  symptom.  According  to  this  investigator  lactic  acid,  if 
not  introduced  in  a  preformed  state  with  the  food,  but  developing  in 
the  stomach,  occurs  exclusively  in  cancer  of  this  organ.  After  a 
thr^rougli  washing  of  the  stomacli  Boas  gives  the  patient  a  test  meal 
consisting  of  a  plate  of  ])arley  soup.  One  hour  afterwards  the  gas- 
tric contents  are  obtained  and  examined  either  by  the  Uifelmauu 
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test  or  by  Boas'  metliocl  as  to  the  presence  of  lactic  acid.  This  test 
meal  does  not  contain  any  lactic  acid,  and  if  the  latter  is  found  to  be 
present  then  it  must  have  been  produced  in  the  stomach.  Boas  does 
not  deny  that  there  are  cancers  of  the  stomach  which  do  not  show 
this  symptom.  As  a  rule,  these  are  cases  in  which  hydrochloric 
acid  is  ff)und  to  be  i)reseut.  The  occurrence  of  lactic  acid,  however, 
is  according  to  Boas  a  specific  sign.  Many  writers  have  of  late  inves- 
tigated the  question  of  the  appearance  of  this  acid.  Most  of  them 
agree  that  lactic  acid  exists  in  large  quantities  in  the  majority  of 
cases  of  gastric  cancer,  but  that  it  is  by  no  means  a  specific  sign. 
Klemperer,  Thayer,  Eosenheim,  and  myself  have  published  cases  of 
non-malignant  gastric  troubles  in  which  lactic  acid  was  found  in  the 
gastric  contents.' 

The  absence  of  free  hydrochloric  acid  and  the  presence  of  lactic 
acid-  -although  they  are,  as  we  have  seen,  not  pathognomonic — are, 
however,  of  importance  and  frequently  help  to  establish  the  correct 
diagnosis. 

The  diagnosis  of  cancer  can  be  positively  made  under  the  follow- 
ing conditions : 

If  particles  of  tumor  are  found  (in  the  wash-water  or  in  the  sound) 
which  under  the  microscope  reveal  the  characteristic  picture  of  a 
malignant  growth. 

The  presence  of  a  more  or  less  large  tumor  with  an  uneven  sur- 
face belonging  to  the  stomach  and  associated  with  dyspeptic  symp- 
toms. 

The  presence  of  a  tumor  associated  with  frequent  hsematemesis. 

Constant  pains,  frequent  vomiting,  ischochymia,  emaciation,  all 
these  symptoms  being  quite  permanent  and  not  extending  over  too 
long  a  period  of  time  (six  months  to  one  year). 

Tumor  and  ischochymia. 

Emaciation,  ischochymia,  presence  of  lactic  acid. 
Constant  anorexia  and  pain,  not  yielding  to  treatment,  accom- 
panied by  frequent  small  hemorrhages  (of  coffee-ground  color). 

Differential  Diagnosis. 

The  differential  diagnosis,  in  cases  in  which  a  tumor  is  present, 
has  to  deal  with  the  question  whether  the  latter  belongs  to  the  stom- 
ach or  to  some  other  organ ;  and  in  case  it  belongs  to  the  stomach, 
whether  it  is  of  a  benign  or  malignant  nature.  The  first  question  as 
to  which  organ  a  tumor  belongs  has  been  discussed  above.  As  re- 
gards the  second  question,  we  shall  have  to  differentiate  between  a 
tumor  situated  within  the  stomach  proper  and  one  at  the  pylorus. 
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Benign  tumors  like  libroma,  myoma,  and  lipoma  situated  witLin  the 
stomach,  or  foreign  bodies  like  a  gastrolith  or  a  mass  of  hair  which 
may  simulate  a  neoplasm,  are  of  extremely  rare  occurrence  and  need 
hardly  be  taken  into  consideration  when  making  the  diagnosis, 
although  they  certainly  are  liable  to  cause  mistakes.  In  tumors 
situated  at  the  pylorus  we  meet  much  more  frequently  conditions  of  a 
beuigu  type:  thus  cicatricial  thickening  of  the  pylorus  or  simple 
hypertrophy  of  the  latter  occurs  quite  often.  The  size  of  the  tumor, 
the  condition  of  its  surface,  whether  smooth  or  nodular,  will  fre- 
quently help  to  decide  this  question. 

The  tumor  in  the  benign  form  is  usually  not  very  large  (about 
walnut  size),  smooth,  and  does  not  grow;  while  malignant  growths 
are  generally  larger,  frequently  present  an  uneven  surface,  and  in- 
crease in  size.  These  anatomical  points  are,  however,  not  enough  to 
warrant  a  positive  opinion,  and  they  must  be  supplemented  by  the 
data  which  can  be  obtained  from  the  history  of  the  case.  Thus  long 
duration  of  the  sickness,  two  or  three  years  and  more,  speaks  in  favor 
of  a  benign  process,  while  a  short  duration,  six  months  or  so,  rather 
favors  the  view  of  a  malignant  process. 

In  all  instances  in  which  a  tumor  is  absent  the  differential  diag- 
nosis of  cancer  will  have  to  exclude  iilcer,  benign  stenosis  of  the 
pylorus  (not  palpable),  chronic  gastric  catarrh,  achylia  gastrica,  and 
very  severe  forms  of  gastric  neurasthenia. 

Ulcer. — In  ulcer  there  are,  as  a  rule,  a  clean  tongue,  a  circum- 
scribed spot  painful  to  pressure,  some  connection  of  the  pains  with 
the  period  of  gastric  digestion,  intervals  perfectly  free  from  pain, 
copious  hemorrhages,  not  recurring  very  frequently,  and,  as  a  rule, 
no  real  anorexia.  In  cancer,  on  the  other  hand,  the  tongue  is  almost 
always  thickly  furred,  the  painful  area  generally  extends  over  the 
greater  part  of  the  gastric  region,  the  pains  do  not  have  much  rela- 
tion with  the  digestive  period,  the  hemorrhages  are  rather  small  and 
very  often  recurring,  and  there  is  real  anorexia  or  aversion  to  food. 

Benign  stenosis  of  ihe  jjylorus  gives  a  long  history  of  illness  inter- 
rujjted  by  intervals  of  almost  perfect  euphoria,  extending  over  diflfer- 
ent  periods  of  time  (two  or  three  months  to  one  year).  The  gastric 
contents  generally  show  the  iiresence  of  free  hydrochloric  acid  and 
an  increased  degree  of  acidity. 

Malignant  stenosis  of  the  pylorus  gives  a  short  clinical  historj'-,  no 
intermissions,  and  the  gastric  contents  most  often  do  not  contain  free 
liydrochloric  acid,  but  do  contain  lactic  acid  in  considerable  (pianti- 
ties.  The  degree  of  acidity  is  variable,  sometimes  being  gi'eatly  in- 
creased through  the  presence  of  organic  acids. 

Chronic  Gastric  Catarrh.— k  severe  form  of  chronic  gastric  catarrh 
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may  at  the  begiiiniug  give  rise  to  couaiderable  difficulty  in  establish- 
ing the  diagnosis  between  the  two  conditions.  Sometimes  this  will 
be  at  first  impossible.  By  keeping  the  patient  under  observation  for 
a  certain  length  of  time  the  diagnosis  will  often  clear  up ;  the  chronic 
catarrh  will  improve  under  rational  treatment,  while  cancer  of  the 
stomach  will  either  show  no  amelioration  whatever  or  only  a  very 
slight  one,  the  main  symptoms  of  the  disease  continuing  in  the  same 
way  as  before  the  institution  of  the  treatment. 

AclnjUa  Gastrica.— In  achylia  gastrica  the  tongue  is  sometimes 
clear,  the  gastric  contents  not  containing  any  juice  whatever,  no 
mucus,  very  little  fluid  of  neutral  or  very  slightly  acid  reaction  (acid- 
ity 2-6),  no  ferments,  no  lactic  acid.  The  particles  of  food  are  very 
coarse.  The  stomach  is  empty  in  the  fasting  condition  of  the  patient; 
there  are  no  hemorrhages.  In  gastric  cancer  the  tongue  is  always 
furred,  the  gastric  contents,  as  a  rule,  contain  considerable  quantities 
of  mucus,  the  degree  of  acidity  being  much  higher,  even  if  there  is 
absence  of  free  hydrochloric  acid.  Fragments  of  food  are  not  so 
coarse  as  in  the  former  condition,  lactic  acid  is  frequently  present, 
and  numerous  micro-organisms  are  almost  always  present  in  the 
contents. 

Severe  Form  of  Gastric  Neurasthenia. — A  mistake  between  gastric 
cancer  and  severe  forms  of  neurasthenia  will  not  occur  frequently. 
The  neurotic  condition  which  can  be  found  in  the  patient,  referable 
to  other  organs  besides  the  stomach,  will  help  to  establish  the  correct 
diagnosis. 

Duration  and  Prognosis. 

This  malignant  disease  ordinarily  terminates  in  death  about  one 
year  after  the  beginning  of  the  symptoms.  There  are  undoubtedly 
cases  which  exhibit  a  protracted  course,  eighteen  months  to  two 
years;  others,  again,  which  run  a  -very  acute,  so  to  say,  foudroyant, 
course  and  lead  to  death  in  four  to  six  weeks.  The  duration  of  the 
disease  depends,  firstly,  i;pon  the  situation  of  the-  neoplasm,  which 
causes  more  disturbances  and  more  rapid  death  when  occupying  and 
occluding  the  cardiac  or  pyloric  orifice;  secondly,  upon  the  character 
of  the  growths  (some  of  which,  as  for  instance  the  medullary  form, 
develop  rapidly) ;  and  thirdly,  upon  the  complications  which  arise 
either  from  ulceration  and  hemorrhage  or  from  cancerous  metastasis. 

The  prognosis  of  cancer  of  the  stomach  is  always  hopeless. 
Oser  has  justly  said  the  only  hope  for  the  patient  is  that  the  phy- 
sician has  made  a  mistake  in  the  diagnosis.  No  specific  remedy 
has  as  yet  been  discovered  for  this  ailment,  and  even  surgery  has  not 
been  able  thus  far  to  combat  the  malady  successfully. 
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Treatment. 

The  treatment  comprises  surgical  interference  and  medical 
treatment. 

Snnjical  Interference— The  inability  to  treat  this  malady  success- 
fully has  led  to  the  invention  of  several  very  courageous  operations, 
which  can  be  employed  in  appropriate  cases.  They  may  be  divided 
into  radical  and  palliative  operations. 

The  radical  operations  include  (1)  Eesection  of  the  pylorus,  and  (2) 
excision  of  the  tumor. 

Billroth  was  the  first  to  prove  the  possibility  of  excision  of  the 
carcinomatous  pylorus  in  1878.  Since  that  time,  distinguished  sur- 
geons all  over  the  world  have  been  working  in  this  special  field  of 
abdominal  surgery,  and  have  greatly  contributed  to  the  further  de- 
velopment of  this  heroic  method  of  treatment.  The  aim  in  total 
resection  of  the  tumor  is  to  radicalh^  cure  the  patient — i.e.,  to  remove 
all  the  cancerous  parts  of  the  organ. 

It  will  be  seen  at  a  glance  that  the  indications  for  this  operation 
exist  as  soon  as  a  neoplasm  accessible  to  the  knife  and  operable  can 
be  diagnosed.  The  earlier  the  diagnosis  is  made  the  more  chances 
there  are  for  radical  interference.  Thus  far  only  very  few  cases  are 
known  in  literature  in  which  the  excision  of  the  tumor  or  the  resec- 
tion of  the  pylorus  has  been  followed  by  a  real  cure.  The  reason  that 
these  operative  procedures  have  not  been  as  successful  as  had  been 
expected  is  that  they  are  resorted  to,  as  a  rule,  too  late.  Gastric 
cancer  can  rarely  be  diagnosed  before  adhesions  have  taken  place 
with  other  organs,  or  before  metastatic  deposits  have  formed  else- 
where. 

Contraindications  for  these  operations  are:  (1)  if  cancerous 
meta.stasis  can  be  discovered  in  other  organs  (liver,  glands,  etc.) ;  (2) 
adhesions,  i.e.,  if  the  tumor  is  not  perfectly  movable  and  is  found  to 
be  adherent  to  other  organs ;  (.3)  the  large  size  of  the  tumor ;  (4)  the 
presence  of  high  degrees  of  anaemia  or  cachexia ;  (5)  very  old  age. 

Palliative  Operations. — The  palliative  operations  have  two  pur- 
poses in  view : 

(1)  To  permit  of  a  better  introduction  of  food  into  the  digestive 
tract ;  and  (2)  to  remove  as  much  as  possible  the  irritating  effect  of 
food  upon  the  affected  area. 

The  operations  serving  this  object  are:  (1)  Gastrostomy,  in 
malignant  affections  of  the  cardiac  orifice  or  of  the. oesophagus;  (2) 
gastroenterostomy,  for  malignant  affections  of  the  pylorus  or  its 
immediate  neighborhood. 
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Gastrostomy  consists  in  establishing  an  opening  between  the  stom- 
ach and  the  abdominal  wall,  in  order  to  introduce  food  by  this  new 
passage.  The  technique  of  the  operation  has  lately  been  consider- 
ably imi^roved,  Witzel's  method  accomplishing  the  best  results. 
The  indications  for  this  operation  exist  as  soon  as  dysphagia  is  well 
developed  and  the  patient  is  unable  to  introduce  large  enough  quanti- 
ties of  liquid  and  semi-liquid  food  through  his  ojsophagus  in  order  to 
maintain  his  bodily  weight.  To  wait  until  a  time  when  even  small 
<[uantities  of  liquid  cannot  pass  through  the  cardia  into  the  stomach 
without  discomfort  and  pain  does  not  appear  to  be  advisable,  for  at 
this  period  the  operation,  as  a  rule,  is  more  dangerous  and  affords 
less  relief  to  the  patient.  A  contraindication  to  this  operation  is 
the  weakened  condition  of  the  sj^stem,  caused  either  by  advanced 
cachexia,  very  old  age,  or  other  conditions. 

Gastwenieroslomy  consists  in  the  establishment  of  a  new  commimi- 
cation  between  the  stomach  and  the  small  intestines,  in  this  way 
allowing  the  chyme  to  pass  directly  into  the  small  intestine  without 
previously  passing  through  the  pylorus.  The  indications  for  this 
operation  exist  as  soon  as  the  presence  of  malignant  trouble  with- 
in the  organ,  complicated  with  symptoms  of  ischochymia,  has  been 
diagnosed,  especially  if  a  radical  operation  does  not  appear  to  be 
possible.  The  sooner  it  is  done  the  better.  By  means  of  it  life  can 
be  considerably  prolonged  and  made  much  more  comfortable  than  is 
possible  by  any  other  treatment.  The  contraindications  are  the 
same  as  those  given  above  under  gastrostomy. 

Exploratory  laparotomy,  which  is  often  performed  in  this  disease, 
seems  to  be  permissible  only  in  those  cases  in  which  the  diagnosis, 
although  not  positive,  admits  of  the  possibility  of  undertaking  some 
kind  of  an  operation  which  will  afford  either  a  cure  or  at  least  some 
relief  to  the  patient.  To  make  an  exploratory  laparotomy  merely  for 
the  sake  of  diagnosis  does  not  seem  to  me  justifiable. 

Medical  Trealment.— The  medical  treatment  has  the  following 
points  in  view :  To  strengthen  the  organism  by  a  proper  mode  of 
nourishment,  thereby  prolonging  life  as  much  as  possible,  and  to 
alleviate  the  morbid  phenomena.  The  first  point  can  be  achieved  by 
a  proper  diet.  The  more  food  the  patient  can  be  made  to  take  and 
to  assimilate  the  better.  This  should  be  the  most  important  prin- 
ciple in  guiding  us.  Ample  variety  in  the  bill  of  fare  and  the  individ- 
ual inclination  of  the  patient  will  have  to  be  considered.  Trousseau 
said  that  the  patient  should  be  allowed  to  eat  what  he  himself  thinks 
he  can  best  tolerate.    The  following  may  be  given  as  general  rules : 

The  diet  shoiald  consist  of  milk,  kumyss,  matzoon,  farinaceous 
foods,  soups  containing  leguminous  foods  in  a  finely  divided  state 
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(ground) ;  eggs,  either  raw  or  soft  boiled  or  well  beaten  up  in  soup 
or  milk;  small  quantities  of  meat,  either  raw  and  well  scraped  or 
broiled;  the  white  meat  of  a  chicken,  squab,  calf's  brain,  sweet- 
breads, oysters,  fish,  white  French  bread,  crackers,  with  the  addition 
of  a  small  quantity  of  sweet  butter;  tea  and  coffee;  wine,  ale.  In 
the  later  stages  of  the  disease  many  articles  of  the  above-described 
diet  will  not  api)ear  suitable,  and  the  maintenance  of  nutrition  be- 
comes gradually  more  difficult.  Here  the  artificial  articles  of  food, 
the  various  peptone  preparations  (Wyeth's  beef  juice,  Kemmerich's 
or  Kudish's  peptone,  Mosquera's  beef  jelly,  somatose,  Armour's 
beef  peptone)  are  in  place. 

31edicuial  Treatment. — As  yet  no  specific  remedy  for  cancer  has 
been  found.  The  treatment  must  therefore  be  a  palliative  one,  and 
chiefiy  directed  towards  combating  the  more  pronounced  morbid 
manifestations  and  alleviating  pain.  In  cardiac  strictures.  Boas 
recommends  the  use  of  potassium  iodide.  This  author  reports  a 
case  of  oesophageal  cancer  in  which  he  employed  sodium  iodide  (2  to 
3  gm.  pro  die)  for  over  six  months.  During  this  whole  period  the 
patient  remained  free  from  symptoms  and  even  gained  nine  pounds 
in  weight.  I  have  also  administered  this  drug  in  several  cases  of 
cardiac  stenosis  and  frequently  obtained  transient  good  results.  Ar- 
senic has  also  been  given  in  this  affection  (Fowler's  solution,  three 
drops  three  times  daily),  sometimes  with  good  results.  One  of  the 
princii^al  remedies  which  is  emi^loyed  in  gastric  cancer  is  condu- 
rango.  This  drug  was  recommended  in  1874  by  Friedreich as  a 
specific  against  cancer.  While,  however,  further  researches  did  not 
substantiate  this  favorable  report,  but  rather  proved  that  conduraugo 
lias  in  no  way  a  specific  action  on  cancer,  many  writers  agree  that  it 
is  an  excellent  stomachic  and  as  such  helps  to  alleviate  greatly  some 
of  the  gastric  symptoms  accompanying  malignant  affections  of  the 
stomach.  Evvald,  Rosenheim,  and  Boas  strongly  advocate  the  use  of 
this  drug.  I  also  administer  it  in  the  greater  number  of  cases. 
Ewald  usually  employs  it  in  combination  with  hydrochloric  acid. 
Condurango  may  be  given  in  the  form  of  a  decoction  25 : 200  water, 
one  tablespoonful  every  four  hours,  or  in  the  form  of  fluid  extract,  of 
which  twenty  drops  or  even  more  can  be  given  three  to  four  times 
daily.  Another  drug  from  which  I  have  sometimes  seen  beneficial 
effects  in  this  malady  is  methyl  blue.  I was  the  first  to  recom- 
mend its  internal  use  in  cases  of  cancer.  I  have  emi)loyed  it  in  eight 
cfuses  of  cancerous  affection  of  either  the  oesophagus  or  the  stomach. 
In  three  of  these  cases  I  was  able  to  note  a  great  improvement  of 
most  of  the  morbid  7>henomena.  In  one  case  in  which  a  consider- 
able tumor  occuijied  the  gastric  region,  this  appeared  to  have  grown 
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somewhat  smaller  after  the  drug  had  been  used  for  about  three  weeks. 
The  patient  took  methyl  blue  for  eight  or  nine  mouths  uninter- 
ruptedly, being  all  the  time  quite  free  from  pain  and  not  losing  in 
weight,  the  tumor  meanwhile  not  getting  any  larger.  After  this 
period,  however,  the  tumor  began  to  grow  again  and  the  patient 
rapidly  succumbed.  Methyl  blue  is  best  given  in  gelatin  capsules 
0.2  gm.  once  or  twice  daily.  While  I  do  not  believe  that  this  drag 
is  able  permanently  to  cure  a  cancerous  disease,  I  am,  nevertheless, 
of  the  opinion  that  it  seems  to  exert  a  beneficial  action  in  some  cases 
of  cancer. 

In  all  cases  in  which  there  is  either  decomposition  of  food  or 
ulceration  taking  place,  one  of  the  best  remedies  to  alleviate  these 
conditions,  and  also  subdue  the  discomforts  produced  by  them,  is 
chloral  hydrate.  Ewald  was  the  first  to  advise  its  use  and  I  also 
advocate  it  highly.  It  may  be  given  in  the  form  of  a  three-per-cent. 
solution,  one  tablespoonful  every  two  or  three  hours.  The  other 
remedies  employed  are  simply  symjjtomatic ;  thus  in  case  of  pain, 
opium,  morjihine,  or  codeine  must  be  administered.  The  combina- 
tion of  an  opiate  with  belladonna  is  very  suitable.  If  there  shoidd 
be  a  profuse  hemorrhage,  this  will  have  to  be  treated  in  the  same  way 
as  that  produced  by  ulcer.  Obstinate  vomiting  must  be  controlled 
either  by  opiates,  or  in  instances  in  which  vomiting  is  due  to  stagna- 
tion of  food  in  the  stomach,  by  occasional  lavage.  Constipation, 
which  is  so  frequently  present,  must  be  relieved  either  by  mild  aperi- 
ents (rhubarb,  compound  licorice  powder,  cascara  sagrada)  or  by 
enemata  or  glycerin  suppositories. 

FUNCTIONAL  DISEASES  WITH  VARIABLE 

LESIONS. 

HypercMorhydria. 

Synonyms. — Hyperacidity ;  hypersecretion. 

Definition.— By  the  term  hyperchlorhydria  is  designated  a  con- 
dition in  which  the  stomach  secretes  a  juice  that  is  more  acid  than 
normally,  and  richer  in  its  ferments.  While  the  quantity  of  the  juice 
is  very  often  likewise  increased,  its  secretion,  however,  takes  place 
only  during  the  digestive  period. 

General  Bemarlcs. 

Although  disturbances  of  digestion  associated  with  an  hyperacid 
gastric  juice  were  vaguely  known  to  the  old  writers  (Pemberton,  Cop- 
land, and  others),  it  is  only  in  recent  years  that  these  forms  have 
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been  tliorougbly  studied  aud  placed  on  an  exact  scientific  basis. 
Formerly  it  was  tliought  tliat  in  most  disturbances  of  the  stomach 
the  gastric  secretion  was  deficient.  Nowadays,  since  the  publications 
of  Eiegel,  Eeichmanu,  Jaworski  and  Glusinski,  Ewald  and  others, 
we  know  that  in  almost  one-half  of  all  the  patients  suffering  with 
digestive  disorders  the  gastric  juice  is  rather  increased. 

Whether  hyperacidity  should  be  considered  as  a  disease  sui  generis 
or  not,  is  difiicult  to  decide.  Hyperacidity  certainly  describes  only 
one  symptom,  showing  that  the  secretory  function  is  increased  with- 
out pointing  to  any  definite  anatomical  lesion ;  but  this  symptom  may 
be  of  the  greatest  importance,  and  very  often  covers  the  whole  ground 
upon  which  is  based  the  subjective  suffering  of  the  patient  and  the 
rational  treatment  at  our  command.  That  is  the  reason  why  we  think 
it  best  to  discuss  hyperehlorhydria  in  a  special  chapter. 

Does  hyperehlorhydria  always  give  rise  to  digestive  disturbances 
and  other  symptoms?  In  order  to  answer  this  question  it  will  be 
best  to  determine  more  exactly  where  hyperehlorhydria  begins — i.e., 
to  what  degree  of  acidity  we  may  apply  this  term.  According  to  the 
experience  of  Ewald  and  others,  to  which  I  can  add  my  own,  the 
degree  of  acidity  of  the  gastric  contents  about  an  hour  after  Ewald 's 
test  breakfast  varies,  as  a  rule,  in  healthy  people  between  40  and  60. 
A  degree  of  acidity  of  70  and  above  is  therefore  considered  as  hyper- 
acidity. The  above  question  will  now  be  put  in  the  following  way: 
Must  people  with  an  acidity  of  their  gastric  contents  of  70  and  above 
always  present  morbid  phenomena?  To  this  I  would  answer  in  the 
negative.  From  a  very  large  experience,  I  can  assert  that  we  occa- 
sionally meet  with  persons  whose  degree  of  acidity  of  the  gastric 
contents  is  as  high  as  100  and  even  more,  without  producing  any  dis- 
turbances whatever.  This  condition  need  not  even  be  a  transient  one, 
but  may  last  for  years,  and  still  cause  no  discomfort.  This,  however, 
is  not  the  rule,  and  the  greater  number  of  persons  with  a  hyperacid 
juice  are  not  free  from  disturbances,  but  rather  present  a  very  char- 
acteristic train  of  symptoms.  We  speak  of  a  pathological  hyper- 
clilorhydria  whenever  this  condition  is  associated  with  subjective 
complaints. 

Etiology. 

Hyijerchlorhydria  is,  as  we  have  just  stated,  of  very  frequent 
occuiTence.  It  is  met  with  chiefly  in  adults,  although  neither  the 
young  nor  the  old  are  exempt.  In  the  majority  of  cases  its  origin 
may  be  traced  either  to  a  psychological  cause,  such  as  grief  or  worry, 
or  to  mental  overwork.  It  is,  as  a  rule,  more  frequent  among  the 
wealthier  and  more  educated  classes,  such  as  lawyers,  bankers, 
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etc.,  altlioiigli  hyperchlorliydria  may  be  met  with  also  among  the 
poor.  But  iu  adclitioD  to  this  so-called  reflex  actiou  of  the  braiu  as 
an  etiological  factor  of  the  disease,  there  may  also  be  direct  causes ; 
thus,  for  instance,  the  habit  of  taking  highly  spiced  dishes,  much  ice 
water,  and  strong  alcoholic  drinks  is  liable  to  produce  this  trouble. 

Symptomatology . 

The  development  of  the  disorder  is  usually  gradual.  The  patient 
at  first  begins  to  feel  uneasy  about  two  or  three  hours  after  dinner. 
Afterwards  this  uneasy  feeling  changes  into  a  somewhat  painful  sen- 
sation experienced  in  the  gastric  region,  and  instead  of  appearing 
after  dinner  it  occurs  about  two  hours  after  each  meal.  The  pain 
lasts  for  an  hour  or  two,  or  even  three,  and  then  disappears.  Very 
often  pyrosis  accompanies  the  pain  and  occasionally  regurgitation 
or  water  brash  takes  place.  The  patients,  as  a  rule,  can  ease  their 
pain  by  taking  some  nourishment,  especially  one  that  is  rich  iu 
albumin ;  thus  the  white  of  an  egg,  milk,  or  meat  is  capable  of  dis- 
persing pain.  It  also  disappears  after  the  ingestion  of  some  alkali, 
as  Yichj^  water  or  bicarbonate  of  soda.  The  ajipetite  is  ordinarily 
not  diminished  but  frequently  rather  increased..  Thirst  is  generally 
enhanced.    The  bowels  in  most  cases  are  constipated. 

The  composition  of  the  food  is  frequently  of  significance  with 
reference  to  the  character  of  the  i)aius,  which  are  less  intense  in  peo- 
ple partaking  of  large  quantities  of  meat  and  eggs,  while  they  are 
much  more  severe  in  persons  living  on  a  chiefly  vegetable  diet. 

Besides  the  attacks  of  i)aiu,  patients  affected  with  hyperchlor- 
hydria  \qxj  often  suffer  from  severe  headache  or  attacks  of  dizzi- 
ness, which  may  appear  either  iudependentlj^  or  accompanied  by 
gastric  pains.  The  patients,  as  a  rule,  do  not  lose  in  weight  except 
in  some  rare  instances,  in  which  a  faulty  and  insuflScient  diet  has 
been  maintained  for  quite  a  long  time. 

Ohjective  Symptoms. — On  palpation  the  gastric  region  is  frequently 
found  tender  on  x^ressure,  although  not  actually  painful,  this  tender- 
ness not  being  limited  to  one  circumscribed  sjjot,  but  to  a  larger  area 
covering  the  greater  part  of  the  gastric  region.  The  contour  and  the 
size  of  the  stomach  are  frequently  found  enlarged,  although  this  con- 
dition is  by  no  means  characteristic  of  the  affection  in  question.  A 
s]ilashing  sound  can  be  produced  after  the  ingestion  of  water  or  after 
meals,  but  not  in  the  fasting  condition. 

On  examination  of  the  stomach  with  a  tube  in  the  fasting  condi- 
tion it  is  found  to  be  empty,  or  only  a  few  cubic  centimetres  (five  to 
ten)  of  gastric  juice  can  be  obtained.  One  hour  after  Ewald's  test 
breakfast,  or  two  to  four  hours  after  Leube-Kiegel's  test  dinner,  the 
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gastric  couteuts  cout;iiii  au  a,biiudtiuce  of  hydrochloric  acid  and  of  the 
ferments,  the  acidity  being,  as  a  rule,  much  higher  than  normally 
(twice  or  three  times  as  high).  A  disc  of  egg  albumen  becomes 
digested  in  the  filtrate  of  these  contents  in  a  very  short  time  (some- 
times in  half  an  hour).  The  gastric  contents  obtained  three  to  four 
hours  after  the  test  dinner  show  microscopically  that  the  meat  has 
been  perfectly  digested,  while  starchy  substances  are  yet  either  un- 
changed or  very  little  altered.  The  filtrate  of  the  gastric  contents, 
either  after  the  test  dinner  or  after  the  test  breakfast,  will  reveal  the 
presence  of  either  starch  or  large  quantities  of  erythrodextrin.  The 
addition  of  a  few  drops  of  Lugol's  solution  to  the  filtrate  will  produce 
either  a  blue  color  or  an  intense  dark  red. 

The  high  degree  of  acidity  is  most  commonl}^  caused  by  free 
hydrochloric  acid.  The  difference  between  the  amount  of  free  hydro- 
chloric acid  (as  determined  by  Mintz's  method)  and  the  total  acidity, 
is  not  great,  the  figure  very  frequently  being  from  10  to  20. 

The  motor  faculty  of  the  stomach  is  usually  not  impaired;  in 
a  few  instances  it  is  rather  increased.  Thus  two  hours  after  the  test 
breakfast,  or  six  to  seven  hours  after  the  test  dinner,  the  stomach  is 
found  to  be  either  empty  or  to  contain  but  very  little  food.  The  salol 
test  likewise  shows  salicyluric  acid  in  the  urine  as  early  as  an  hour 
after  the  ingestion  of  the  salol. 

The  degree  of  acidity  of  the  urine  is  frequently  diminished  during 
the  digestive  period.  This,  however,  is  not  always  the  case,  for 
occasionally  the  degree  of  acidit}^  of  the  urine  and  of  the  gastric  con- 
tents may  be  found  increased  at  the  same  time. 

Course. 

At  the  beginning  hyperchlorhydria  is  most  frequently  intermittent. 
The  patient  may  suffer  from  this  afi'ection  for  several  days,  weeks,  or 
even  months,  becoming  free  from  the  ailment  for  periods  of  time, 
which  vary  from  several  weeks  to  months  or  even  years.  After  this 
inters-al  the  trouble  either  recurs  spontaneously  without  any  appar- 
ent cause,  or  is  evoked  by  a  severe  mental  shock  or  worry.  Later 
on  the  ijeriods  of  remission  may  become  shorter,  the  periods  of 
hyperchlorhydria  longer,  and  at  last  this  condition  may  become 
permanent. 

Prognosis. 

The  prognosis  in  hyperchlorhydria  is,  as  a  rule,  quite  good,  ex- 
cept in  some  cases  of  a  very  protracted  and  severe  nature,  in  which 
the  prognosis  regarding  the  complete  disappearance  of  the  condition 
is  bad,  although  even  then  there  is  no  danger  of  a  fatal  issue. 
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Diagnosis. 

The  diagnosis  of  liyperclilorliydria  is  made  either  by  the  subjec- 
tive symptoms  alone  or  in  connection  with  the  results  of  chemical 
examination  of  the  gastric  contents.  The  subjective  symptoms  char- 
acteristic of  hyperchlorhydria  are : 

1.  Pain,  appearing  constantly  about  two  to  three  hours  after 
meals.  Belief  from  the  pain  is  felt  immediately  after  the  ingestion 
of  an  alkali,  or  a  little  while  after  the  partaking  of  some  food,  espe- 
cially albuminous. 

2.  Appetite  and  thirst  are  either  in  a  healthy  condition  or 
increased. 

3.  No  marked  cachexia. 

4.  Constipation. 

Although  all  the  symptoms  mentioned  make  the  diagnosis  of 
hyperchlorhydria  probable,  it  can  be  made  with  certainty  only  after 
repeated  examinations  of  the  gastric  juice. 

1.  On  examination  of  the  stomach  in  the  fasting  condition,  the 
organ  is  either  found  empty,  or  contains  only  a  few  cubic  centi- 
metres of  juice. 

2.  One  hour  after  Ewald's  test  breakfast  the  degi-ee  of  acidity  is 
found  greatly  increased,  owing  to  the  great  amount  of  free  hydro- 
chloric acid. 

Differential  Diagnosis. 

In  making  the  diagnosis  of  hyperchlorhydria,  we  shall  have  to 
exclude  all  conditions  which  are  liable  to  give  similar  symptoms ;  for 
instance,  gastric  ulcer,  permanent  hypersecretion,  and  biliary  colic. 
The  characteristic  symptoms  of  ulcer  have  been  described  above,  and 
we  shall  here  limit  ourselves  to  the  remark  that  the  pain  of  an  ucler, 
even  if  this  is  accompanied  by  hyperchlorhydria,  does  not  disappear 
entirely  after  the  ingestion  of  large  doses  of  alkalies.  Permanent 
hypersecretion  is  very  frequently  accomjjanied  by  vomiting,  and  the 
most  intense  attacks  of  gastric  pain  appear,  as  a  rule,  in  the  middle 
of  the  night  or  early  in  the  morning.  On  examination  M'ith  the  tube, 
the  stomach  in  the  fasting  condition  is  found  to  contain  considerable 
quantities  of  gastric  juice  (80  to  100  c.c).  Biliary  colic,  not  ac- 
companied by  jaundice  or  by  a  considerable  palpable  swelling  of 
the  gall  bladder,  may  give  rise  to  errors  as  to  the  real  cause  of  the 
pain.  In  biliary  colic,  however,  the  pains,  as  a  rule,  appear  later 
than  in  hyperchlorhydria  (four  to  five  hours  after  a  meal),  and  are  not 
eased  by  the  ingestion  of  food  or  by  alkalies.    Another  means  of 
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differential  diagnosis  is  that  the  pains  in  biliary  colic  most  com- 
monly extend  over  the  right  epigastric  and  hypochondriac  regions, 
whereas  the  pains  of  hyperchlorhydi'ia  are  felt  more  in  the  middle  of 
the  epigastrium,  although  sometimes  radiating  farther  to  the  right. 

Treatment. 

Hygienic  Regimen. — As  hyperchlorhydria  is  most  frequently 
caused  by  too  miich  mental  work,  the  daily  life  of  the  patient  as  to 
amount  of  work,  bodily  exercise,  mental  rest,  and  pleasure  will  have 
to  be  regulated.  "With  regard  to  this  point,  the  same  rules  will  not 
apply  to  all,  but  it  will  be  necessary  to  individualize  each  case  for 
itself.  Thus  business  men  with  a  great  deal  of  responsibility  rest- 
ing upon  them,  lawyers,  politicians,  and  physicians  must  be  sent 
away  from  their  work  to  some  country  place,  so  as  to  relieve  their 
brains  temporarily  from  the  strain.  Ladies  moving  in  high  social 
circles,  and  participating  in  all  manner  of  festivities,  will  have  to  be 
restricted  to  a  more  quiet  life.  On  the  other  hand,  there  are  people 
w^ith  large  fortunes  and  without  any  occupation  whatever,  who  become 
sick  from  paying  too  much  attention  to  their  own  bodilj^  functions. 
Here  it  will  be  necessary  to  occupy  the  mind  of  these  patients  with 
some  kind  of  work. 

Cold  sponge  baths  in  the  morning,  bodily  exercise  of  about  eight 
to  ten  minutes'  duration  every  morning  are  in  most  instances  of  value. 
Walking  once  or  twice  a  day  for  half  an  hour  to  an  hour,  horseback 
riding,  di-iving,  bicycle  riding  should  be  highly  recommended. 

Diet. — All  substances  that  are  liable  to  excite  intensely  the  glands 
of  the  stomach  must  be  excluded  from  the  dietary  of  such  patients. 
Therefore  all  kinds  of  acids,  including  organic  acids  (citric,  tartaric, 
acetic  acid),  all  kinds  of  spices,  such  as  pepper,  mustard,  horse  rad- 
dish,  and  the  like  must  be  forbidden.  The  food  should  consist  of 
material  rich  in  albumin,  while  the  quantity  of  starchy  substances 
should  be  diminished.  Thus  all  kinds  of  meat  (even  game),  fish, 
oysters,  eggs,  milk,  should  be  taken  in  large  quantities.  Bread  and 
butter  are  permitted.  Potatoes,  sjnnach,  asparagus,  green  peas, 
farina,  and  rice  should  be  taken  only  in  small  amounts.  Whiskey 
and  wines  should,  as  a  rule,  be  avoided.  Cocoa,  weak  tea,  weak 
coffee,  and  beer  can  be  given  in  moderate  quantities. 

As  a  rule,  it  is  advisable  to  have  the  patient  partake  of  five  meals 
daily,  three  large  and  two  smaller.  The  larger  meals  should  not 
deviate  much  from  the  ordinary  bill  of  fare,  while  the  two  smaller 
raeals  should  consist  either  of  a  glassful  of  milk  or  matzoon,  with 
bread  and  butter  or  a  cup  of  cocoa  and  a  few  crackers,  or  occasionally 
a  cup  of  bouillon  with  an  egg  beaten  up  in  it,  and  some  bread,  or  half 
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a  dozen  oysters,  a  few  crackers,  and  a  glass  of  beer.  The  patient 
iinist  be  impressed  with  the  importance  of  masticating  tlie  food  thor- 
oughly and  eating  slowly,  besides  resting  fifteen  to  twenty  minutes 
after  each  meal. 

Medicaments. — All  kinds  of  alkalies  can  be  applied  in  the  treatment 
of  this  affection.  Where  hyperchlorhydria  is  not  complicated  with 
constipation,  bicarbonate  of  soda  may  be  given,  either  alone  or  in 
combination  with  sugar  of  milk  or  jieppermiut  sugar  (German  Phar- 
macopoeia), in  doses  of  half  a  teaspoonful  to  about  one  teaspoonful 
three  times  a  day,  two  hours  after  meals.  In  cases  which  are  accom- 
panied by  constipation,  magnesia  usta  and  some  rhubarb  can  be 
added,  and  here  I  frequently  prescribe  the  following : 

Magnes.  ust., 

Pulv.  racL  rliei,  aa  7.5    ;  ij. 

Sodii  carbon,  exsiccat., 
Sodii  bicarboi)., 

EliEOsacch.  menth.  pip.,  aa  15.0  I'w. 

M.  E.xactissime,  f.  pulv.  D.  ad  scatulani.  S.  Half  a  teaspoonful  to  a 
teaspoonful  three  times  daily,  two  Lours  after  meals,  to  be  taken  in  plain  water 
or  in  Vicby  water. 

Bouveret  uses  sodium  bicarbonate  in  2  gm.  doses,  to  be  taken  two 
hours  after  lunch  and  after  supper,  and  to  be  repeated  after  an  hour's 
interval.  The  alkaline  treatment  can  be  continued  for  very  long 
periods  without  any  ill  effects  whatever.  In  cases  in  which  the  ner- 
vous element  is  more  disturbed  (sleeplessness,  headaches,  over-excit- 
ability, etc.),  we  should  give  a  good  dose  of  a  bromide  salt.  I  am  in 
the  habit  of  prescribing  strontium  bromide : 

Stront.  brom.  puriss.,  13.0    3  iij. 

Aq.  menth.  pip  CO.O  :xv. 

S.  One  teaspoonful  twice  daily  in  milk  at  mealtime. 

Sodium  bromide  and  ammonium  bromide  can  be  employed  in  the 
same  way.  The  bromides  should,  however,  be  given  only  for  a  week 
or  two,  and  their  use  then  discontinued  for  a  short  time,  after  which 
they  may  be  resumed  for  the  same  length  of  time.  Boas  advises  the 
administration  of  small  doses  of  morphine  or  codeine.  He  frequently 
prescribes  the  following : 

V,  Magnes.  ust.,  15.0    j  iv. 

Movphinic  hydrochlor  0.1    gr.  iss. 

M.  f.  pulv.  d.  in  scat.  S.  A  point  of  a  knife  to  a  teaspoonful  three  times 
daily. 

I  have  very  seldom  seen  the  necessity  of  prescribing  either  mor- 
phine or  codeine  in  this  affection. 
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Of  the  watering-places,  Vichy  and  Neuenahr  are  to  be  highly 
recommended.  For  the  treatment  of  these  patients  at  home  these 
mineral  waters  are  taken  most  advantageonsly  in  small  quantities. 

Electricity. — In  cases  of  a  protracted  nature,  the  direct  application 
of  the  electric  current  to  the  inside  of  the  stomach  is  frequently  of 
the  greatest  benefit.  In  most  instances  the  faradic  current  should  be 
applied,  but  in  cases  in  which  the  pains  are  very  severe  galvaniza- 
tion should  be  employed.  As  to  the  mode  of  application  of  the  cur- 
rent and  the  length  of  time  required  for  this  treatment,  see  the  section 
on  electricity.  The  electric  current  applied  in  this  manner  exerts  a 
stimulating  tonic  influence,  not  only  upon  the  stomach,  but  also  upon 
the  small  and  large  intestines.  I  have  frequently  seen  cases  of  hyper- 
chlorhydria,  accompanied  by  the  most  obstinate  constipation,  per- 
fectly cured  by  means  of  the  current,  even  when  no  drugs  whatever 
had  been  given. 

Gastrosuccorrlioea  Continua  Periodica  (Reichmann). 

Synonyms. — Gastroxynsis  (Kossbach) ;  periodic  continuous  flow  of 
gastric  juice. 

Definition. — By  gastrosuccorrhoea  continua  periodica  is  designated 
an  affection  which  is  characterized  by  a  constant  secretion  of  gastric 
juice  giving  rise  to  spells  of  vomiting  and  severe  pains. 

General  Eeraarks. — ^The  affection  is  met  with  either  in  j)ersous 
suffering  from  some  organic  lesion  of  the  perij)heral  or  central  ner- 
vous system,  or  in  persons  whose  nerves  appear  to  be  in  a  normal 
state.  The  periodic  continuous  flow  of  gastric  juice  was  first  de- 
scribed by  Eeichmaun ; a  few  years  i:)reviously  Eossbach had 
described  under  the  name  of  gastroxynsis  a  nervous  affection  of  the 
stomach,  which  consists  in  a  sudden  appearance  of  severe  headaches 
accomj^anied  by  gastric  pains  and  vomiting  of  very  acid  chyme  or 
gastric  juice.  In  accordance  with  Boas,  I  consider  gastroxynsis  and 
gastrosuccorrhoea  continua  i)eriodica  as  one  and  the  same  affection, 
and  I  do  not  think  they  should  be  treated  under  different  headings. 

Symptomatology. 

In  the  midst  of  i)erfect  health  a  sensation  of  discomfort  is  experi- 
enced in  the  gastric  region,  which  is  associated  with  restlessness. 
Soon  afterwards  the  discomfort  changes  into  a  rather  painful  sensa- 
tion, and  nausea  ai)pears.  The  patient  is  compelled  to  occupy  a 
recumbent  position.  The  symptoms  just  described  continue  or 
ratlier  increase  in  severity,  and  in  about  an  hour  or  two  the  nau- 
sea ends  in  vomiting  of  a  largo  (piautity  of  gastric  contents.  The 
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patieut  may  now  feel  a  little  relieved  for  a  short  time,  but  soon  the 
same  symptoms  return.  The  appetite  is  entirely  lost  and  instead 
there  is  extreme  thirst.  The  more  the  patient  drinks  the  more,  as  a 
rule,  h6  has  to  vomit.  If  he  abstains  from  drinking,  the  vomiting  is 
less  freciueut,  but  persists  nevertheless.  Thus,  as  a  rule,  in  the  mid- 
dle of  the  night  or  early  in  the  morning,  the  patient  has  to  vomit  a 
large  quantity  of  a  watery  liquid  which  is  very  acid  in  character, 
and  either  quite  clear  or  greenish  from  the  admixture  of  bile.  If  this 
li(iuid  be  examined  it  will  be  found  that  free  hydrochloric  acid  is 
present  in  large  quantities,  as  weU  as  the  ferments  (rennet  and  pep- 
sin). No  food  particles  can  be  discovered  in  the  fluid.  It  consists 
of  either  clear  gastric  juice  or  gastric  juice  with  admixture  of  a  little 
bile.  After  such  an  attack  frequently  a  constant  desire  to  vomit  per- 
sists, and  the  patient  suffers  from  very  violent  and  painful  retching. 
Often  a  quarter  of  an  hour  after  the  last  paroxysm,  the  patient's 
efforts  to  vomit  cause  a  small  quantity  of  clear  yellow  bile  to  be 
ejected.  Even  if  the  patient  absolutely  abstains  from  all  kinds  of 
food  and  drink,  a  few  hours  later  a  large  quantity  of  gastric  juice 
may  again  be  vomited.  The  patient  in  this  condition  is  hardly  able 
to  sleep  for  any  length  of  time  as  the  pain  awakes  him  soon  after  he 
has  fallen  asleep. 

The  abdomen,  as  a  rule,  is  sunken.  The  patient  looks  extremely 
pale,  and  his  extremities  are  frequently  cold.  Severe  headaches  often 
accompany  this  train  of  symiotoms,  and  constipation  is  almost  a  con- 
stant concomitant.  After  this  condition  has  lasted  for  two  or  three 
days,  or  sometimes  even  longer,  the  nauseous  feeling  begins  to  dis- 
appear, the  pains  subside,  and  the  patient  experiences  for  the  first 
time  a  desire  for  food.  He  is  now  able  to  eat  without  vomiting,  and 
in  a  day  or  two  feels  himself  again.  It  is  characteristic  of  this  affec- 
tion that  the  symptoms  disappear  almost  suddenly,  and  that  the 
patient  who  seemed  to  be  in  a  wretched  state  a  few  hours  before  may 
now  appear  nearly  well. 

After  a  period  of  perfect  eui^horia,  varying  from  several  weeks  to 
a  few  months  or  a  year  or  even  longer,  a  similar  attack  may  occur. 
The  attacks  may  then  either  recur  after  the  same  period  of  time,  or 
the  intermissions  of  health  may  become  gradually  shorter,  so  that 
ultimately  the  patient  has  hardly  recuperated  from  his  last  attack 
before  a  new  one  supervenes.  The  latter  condition  forms  the  inter- 
mediary stage  between  periodic  and  chronic  gastrosuccoiThoea. 

During  the  free  intervals  the  gastric  secretion  takes  place  either 
in  a  perfectly  normal  manner  or  hyperchlorhydria  may  exist.  In 
either  case,  however,  the  stomach  remains  free  from  secretion  in  its 
empty  state. 


GASTROSUCCORKHCEA  CONTINUA  PERIODICA. 


275 


Diagnosis. 

The  diagnosis  of  gastrosuccorrlioea  coutinua  periodica  can  be 
made  by  tlie  above-described  symptoms,  in  connection  with  the  ex- 
amination of  the  vomited  matter  (which  is  found  to  consist  princi- 
pally of  clear  gastric  juice  without  admixture  of  much  food),  or  with 
the  examination  of  the  stomach  in  the  fasting  condition  by  means  of 
the  tube  (which  results  in  the  withdrawal  of  a  considerable  quantity 
of  clear  gastric  juice).  Inasmuch  as  similar  attacks  of  gastrosuccor- 
rhcea  may  occur  as  a  consequence  of  either  an  open  ulcer  or  a  cicatrix 
within  the  stomach,  the  pylorus,  or  the  duodenum,  it  will  be  neces- 
sary to  exclude  such  organic  affections  before  making  a  diagnosis  of 
continuous  periodic  gastric  flow,  which  we  consider  to  be  a  nervous 
affection.  It  will  also  be  of  importance  to  exclude  organic  spinal  or 
cerebral  troubles,  which  may  cause  a  similar  disorder  of  reflex  origin. 

Prognosis. 

The  prognosis  of  pure  gastrosuccorrlioea  continua  periodica  is, 
as  a  ride,  not  bad.  In  many  instances  it  is  i^ossible  either  to  make 
the  attacks  less  severe,  or  in  some  instances  to  effect  a  cure  by- 
rational  treatment.  • 

Treatment. 

It  will  always  be  advisable  to  analyze  the  gastric  juice  of  the 
patient  during  the  free  intervals.  If  hyperchlorhydria  is  found  this 
will  have  to  be  treated  (see  p.  271),  even  if  there  should  be  no  subjec- 
tive complaints;  for  hyperchlorhydria  is  frequently,  although,  not 
always,  the  cause  of  such  attacks.  At  any  rate,  a  hygienic  way  of 
living  should  be  inaugurated  by  the  physician.  I  am  in  the  habit 
of  i)rescribing  a  good-sized  dose  of  bromide  as  soon  as  the  patient 
feels  an  attack  coming  on,  and  find  that  occasionally  it  may  be  cut 
short  at  the  very  beginning.  In  some  instances  the  attack,  although 
not  interrupted  in  its  progress,  is  thereby  rendered  less  severe. 
Wlien  the  attack  has  appeared  the  patient  must  be  kept  in  bed. 
A  hot-water  bag  is  placed  over  the  gastric  region,  and  if  the  pains 
are  severe  an  opiate,  either  alone  or  in  combination  Avith  belladonna, 
is  administered.  During  the  first  day  of  the  attack  no  nourishment 
whatever  should  be  given.  A  teaspoonful  of  cold  water  or  a  small 
ice  jnW  can  be  adn)inistered  from  time  to  time,  especially  if  the  pa- 
tient is  very  tliirsty.  Tlie  next  day  small  qnantitios  of  milk,  mat- 
zoon,  or  egg  water,  one  or  two  tablespoonfuls,  are  given  every  hour. 
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On  the  third  day  the  quantity  of  nourishment  may  be  increased 
to  half  a  cupful  at  a  time  administered  every  two  hours,  and  be- 
sides the  above  liquid  food  the  white  of  a  hard-boiled  egg  chopped 
up  fine  may  also  be  given  (one  or  two  eggs  a  day).  On  the  fourth 
day  meat  (scraped,  raw,  or  broiled)  may  be  tried  and  afterwards  the 
diet  may  be  gradually  arranged  as  for  cases  of  hyperchlorhydria.  The 
system  of  diet  as  laid  down  here  for  every  day  from  the  beginning  of 
the  attack  will  certainly  depend  upon  the  condition  of  the  patient, 
and  will  have  to  be  modified  accordingly.  As  there  is  always  con- 
stipation during  the  attack,  it  will  be  best  to  move  the  bowels  on  the 
second  or  third  day,  either  by  a  glycerin  suppository  or  by  a  large 
injection  of  water  (a  quart  of  water  and  a  teaspoonful  of  salt),  or  an 
injection  of  sweet  oil  (one  pint). 

Gastrosuccorrhoea  Continua  Chronica  (Eeichmann). 

Synonyms. — Chronic  continuous  fiow  of  gastric  juice.  Keich- 
mann's  disease. 

Definition. — Under  the  above  name  Eeichmann in  1882  described 
a  pathological  condition  which  is  characterized  by  a  constant  secre- 
tion of  gastric  juice,  even  when  there  is  no  food  whatever  in  the 
stomach.  The  stomach  is  found  to  contain  considerable  quantities 
of  gastric  juice  in  the  morning,  even  in  the  fasting  condition. 

General  Remarlis.  — In  describing  this  new  disease  Eeichmann  in 
1887  mentioned  that  he  had  observed  sixteen  cases.  An  exact  scien- 
tific diagnosis  had  been  made,  however,  only  in  six  of  them.  "In 
the  remaining  cases,"  says  Eeichmann,  "I  was  able  to  find  in  the 
stomach  in  the  morning  in  the  fasting  condition  a  large  quantity  of  a 
liquid  containing  hydrochloric  acid  and  pepsin,  and  exhibiting 
digestive  properties,  but  also  containing  much  peptone  and  remnants 
of  amylaceous  food." 

Among  the  six  cases  which  Eeichmann  considered  as  typical  of 
gastrosuccorrhcea  chronica,  I  think  that  only  one  (Case  3)  deserves 
this  name,  for  the  remaining  five,  aside  from  the  constant  secretion 
of  gastric  juice,  x^resented  other  important  lesions  of  the  stomach, 
which  in  all  x^robability  were  rather  the  cause  than  the  effect  of  the 
constant  gastric  flow.  In  all  the  cases  described  by  Eeichmann,  ex- 
cept in  Case  3,  the  stomach  in  the  fasting  condition  contained  a  con- 
siderable quantity  of  liquid,  consisting  of  gastric  juice,  in  which  were 
only  amylaceous  food  remnants.  When  the  stomach  had  been  washed 
out  on  the  j)revious  night,  and  the  patient  had  abstained  from  food 
or  drink,  the  stomach  in  the  morning  nevertheless  contained  clear 
gastric  juice.    These  cases  are  then  undoubtedly  cases  of  dilatation 
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of  the  stomach,  or,  more  correctly  speaking,  of  stenosis  of  the  pylorus, 
iu  which  hypersecretion  must  be  considered  as  a  concomitant  factor. 
Eeichmanu,  and  following  him,  especially  the  French  writers  Bou- 
veret,  Debove,  and  Kemond,  and  among  the  Germans  Kiegel have 
laid  too  little  stress  upon  the  distinction  between  the  constant  flow  of 
gastric  juice  and  dilatation  of  the  stomach  due  to  stenosis  of  the 
pylorus.  On  this  account  the  jjicture  given  by  these  authors  of  the 
true  gastrosuccorrhoea  chronica  bears  a  closer  resemblance  in  many 
points  to  that  of  dilatation  of  the  stomach  than  to  the  picture  of  the 
affection  in  question.  Inasmuch  as  the  treatment  of  cases  of  stenosis 
of  the  pylorus  is  in  most  essential  points  different  from  cases  of  gas- 
trosuccorrhoea (I  need  only  mention  that  the  most  rational  treatment 
for  the  former  is  a  surgical  one),  it  is  absolutely  necessary  strictly  to 
differentiate  between  these  two  conditions. 

About  two  years  ago  Schreiber,'"  of  Konigsberg,  published  an 
extensive  paper  in  which  he  expressed  doubt  as  to  the  existence  of  the 
new  disease,  regarding  all  the  cases  described  by  Reichmann  as  cases 
of  dilatation  of  the  stomach  with  stagnation  of  food.  Shortly  after- 
wards two  other  important  papers  appeared  with  reference  to  this 
question.  Rieger'^  defended  Eeichmann's  views,  while  Martins 
was  inclined  to  favor  Schreiber's  opinion.  Whether  Schreiber's  view, 
that  the  stomach  normally  secretes  gastric  juice  even  while  in  its 
empty  state,  is  correct  or  not,  is  a  question  that  is  quite  difficult  to 
decide,  although  I  am  personally  of  the  opinion  that  when  there  is 
no  food  in  the  stomach  there  is  no  secretion.  But  leaving  aside  this 
question  about  the  physiology  of  the  stomach,  there  is  no  doubt  that, 
as  a  rule,  the  stomach  in  the  fasting  condition  does  not  contain  any 
considerable  quantity  of  gastric  juice.  Whenever  considerable  quan- 
tities are  found  the  stomach  must  be  considered  as  affected. 

Etiology. 

Gastrosuccorrhoea  chronica  is  met  with  much  more  frequently  in 
men  than  in  women.  In  some  instances  there  is  present  besides  this 
affection  some  other  functional  neurotic  disturbance.  In  three  of  my 
ca.ses  the  latter  was  very  marked.  Thus  one  of  these  patients  com- 
T)lained  of  a  burning  sensation  all  over  his  limbs,  which  lasted  for 
three  months  and  then  suddenly  disappeared.  Like  hyperchlor- 
liydria,  the  gastrosuccorrhoea  seems  to  arise  from  great  mental  worry 
or  strain. 

Symptomatology. 

After  a  more  or  less  prolonged  period  of  different  dyspeptic  dis- 
turbances, which  are  similar  in  character  to  those  caused  by  hyper 
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chlorliydria,  there  appears  a  pronounced  sensation  of  pain  several 
hours  after  and  shortly  before  meals.  Very  soon  vomiting  super- 
venes as  a  new  symptom.  At  first  it  occurs  only  occasionally,  but 
constantly  grows  more  frecpieut  until  at  last  Ave  find  one  or  several 
vomiting  spells  every  day.  The  vomiting  appears  most  frequently 
soon  after  breakfast,  sometimes  also  after  supper.  In  only  a  few 
cases  does  it  occur  in  the  night  about  two  or  three  o'clock,  preceded 
by  a  long  and  severe  attack  of  pain.  The  vomited  matter  is  always 
very  acid  and  more  or  less  liquid.  The  night  vomit  consists,  as  a 
rule,  of  a  clear  liquid  containing  hardly  any  food. 

The  appetite  is  generally  increased,  although  there  are  exceptions 
to  this  rule.  In  some  cases  periods  of  extreme  hunger  alternate  with 
periods  of  pronounced  anorexia.  In  most  cases  the  sensation  of  thirst 
is  greatly  increased.  In  all  of  my  cases  constipation  was  marked.  In 
some  there  was  loss  of  weight,  but  none  of  my  patients  was  emaci- 
ated in  any  great  degree. 

Diagnosis. 

Although  the  symptoms  described  might  suggest  the  presence  of 
gastrosuccorrhoea  in  certain  cases,  the  exact  diagnosis  can  be  made 
only  by  a  repeated  examination  of  the  stomach  in  the  fasting  con- 
dition. By  inserting  the  tube  into  the  stomach,  and  telling  the 
patient  to  exert  some  pressure  with  his  abdominal  muscles,  more  or 
less  liquid  (60  to  100  c.c.)  is  obtained  from  the  stomach.  This  con- 
tains no  food  particles,  but  exhibits  all  the  properties  of  the  gastric 
juice.  It  may  look  greenish  from  the  admixture  of  bile,  but  this  is 
not  an  important  sign.  The  filtrate,  as  a  rule,  shows  a  somewhat  in- 
creased degree  of  acidity.  It  never  contains  any  starchy  products 
(absence  of  erythrodextrin,  achroodextrin,  and  sugal). 

Microscopically^  no  sarcinse  or  other  signs  of  decomposition  are 
found.  Frequently  cell  nuclei  are  met  with  in  large  numbers.  In 
examining  the  patient  one  hour  after  Ewald's  test  breakfast,  the  gas- 
tric contents  will  be  found  to  contain  more  liquid  than  usually,  and 
the  degree  of  acidity  will  be  quite  high  (80  to  120).  As  a  rule,  the 
degree  of  acidity  of  the  gastric  contents  is  higher  than  that  of  the 
gastric  juice  when  withdrawn  from  the  stomach  in  the  fasting  con- 
dition. In  examining  the  filtrate  of  the  gastric  contents  as  regards 
the  starchy  products,  it  will  be  found  that  the  Lugol  solution  will 
produce  a  deep  violet  or  even  blue  color,  showing  that  the  starch  has 
not  been  much  changed.  A  thin  disc  of  hard-boiled  egg  will  be  di- 
gested in  the  filtrate  at  blood  temperature  in  about  half  an  hour  to  an 
hour.  The  diflereuce  as  to  the  degrees  of  digestion  of  the  albumi- 
nates and  starches  (the  former  being  more  quickly,  the  latter  much 
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more  slowly  digested)  cau  be  best  studied  after  Leiibe-Kiegel's  test 
diuner.  Three  to  four  liours  after  such  a  dinner  the  obtained  gastric; 
contents  contain  hardly  any  meat  particles  whatever  (all  being  di- 
gested), whereas  particles  of  starchy  food  form  the  principal  part  of 
the  mixture.  In  this  way  the  difference  between  the  digestion  of 
meats  and  of  starchy  foods  existing  in  this  affection  is  seen  at  once. 

Differential  Diagnosis. 

In  making  the  diagnosis  of  gastrosuccorrhoea,  all  organic  lesions 
of  the  stomach  (ulcer  and  stenosis  of  the  pylorus)  which  are  liable  to 
be  accompanied  with  gastrosuccorrhoea  will  have  to  be  excluded. 
According  to  my  experience,  it  is  easy  to  exclude  stenosis  of  the 
pylorus,  but  not  an  ulcer.  In  stenosis  of  the  pylorus  the  stomach 
in  the  fasting  condition  is  also  found  to  contain  a  liquid,  but  this  is 
mixed  with  food,  and  the  filtrate  always  shows  the  presence  of  starch 
or  sugar  products.  But  the  main  thing  is  that  food  particles  can  be 
seen  even  with  the  naked  eye,  whereas  the  liquid  found  in  the  stom- 
ach in  case  of  genuine  gastrosuccorrhoea  does  not  contain  any  food 
I^articles  as  described  above.  The  presence  of  an  ulcer  will  be  sus- 
pected if  there  has  been  a  preceding  hsematemesis  or  melasna  or  a 
circumscribed  spot  in  the  gastric  region  very  painful  to  the  slightest 
pressure.  The  absence  of  these  symptoms  will  tend  to  justify  the 
diagnosis  of  gastrosuccorrhoea. 

In  this  respect  I  agree  with  Eeichmann  as  to  the  existence  of 
a  pathological  continuous  gastric  succorrhoea,  although  I  restrict 
this  name  to  cases  not  presenting  any  organic  lesions  of  the  stom- 
ach. Whenever  the  latter  exist,  I  deem  it  best  to  look  upon  the 
accompanying  gastric  succorrhoea  as  a  consequence  of  the  main 
trouble,  but  not  as  the  cause  of  the  organic  lesion.  According  to  my 
exp)erience,  which  coincides  with  that  of  Ewald,  cases  of  genuine 
gastrosuccorrhoea  chronica  are  quite  rare.  They  are  less  frequent 
than  those  of  periodic  gastrosuccorrhoea.  During  the  last  seven 
years  I  have  met  with  six  cases  of  this  affection,  one  of  wdiich  I 
jjublished  in  1887.  The  following  is  the  description  of  one  of  my  re- 
cently observed  typical  cases  of  gastrosuccorrhoea: 

A.  S.,  21  years  (ild,  has  suffered  since  early  youth  from  digestive 
troubles.  As  far  back  as  he  can  remember,  he  has  felt  hungry  very 
soon  after  meals  (one  hour).  The  bowels,  although  usually  regular, 
were  at  times  very  constii)ated.  Patient  was  always  weakly,  but  in 
the  last  three  years  he  has  been  troubled  to  a  much  greater  degree. 
He  felt  extremely  weak,  became  dizzy  fiftei-  meals,  and  was  overcome 
by  a  feeling  of  sleepiness.  The  bowels  became  constipated  all  the 
time.  During  the  hist  six  or  seven  tnontlis  there  was  a  sensation  of 
extreme  weakness  in  the  hands  and  feet.    The  appetite  was  con- 
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staiitly  increased,  aud  a  liuugry  feeliu{r  appeared  very  frequently. 
For  the  past  three  montLs  there  had  been  a  burning  sensation  in 
the  gastric  region,  which  increased  in  severity  about  an  hour  or  two 
after  meals.  From  that  time  on  the  patient  began  to  vomit  fre- 
quently. The  vomiting,  as  a  rule,  occurred  very  soon  after  a  meal, 
although  occasionally  it  took  place  either  in  the  middle  of  the  night 
or  in  the  morning  before  breakfast.  Patient  had  lost  lately  in 
weight  (about  ten  pounds). 

Present  condition :  Chest  o]-gans  intact.  On  palpation,  the  gas- 
tric region  is  somewhat  sensitive  to  pressure.  There  is,  however,  no 
circumscribed  painful  area.  A  splashing  sound  can  be  produced 
extending  to  about  one  iinger's  width  above  the  navel.  The  tongue 
is  thickly  coated.  The  color  of  the  lips  aud  cheeks  is  quite  good, 
and  the  patient  does  not  look  emaciated.  The  knee  reflex  is  present, 
and  the  urine  does  not  contain  anything  abnormal.  The  examina- 
tion of  the  stomach  one  hour  after  a  test  breakfast  showed  the  quan- 
tity of  chyme  to  be  small  (about  30  c.c.)  ;  hydrochloric  acid  +,  acid- 
ity =  100. 

The  examination  of  the  stomach  in  the  fasting  condition  revealed 
the  presence  of  a  considerable  quantity  of  pure  gastric  juice;  120  c.c. 
of  a  somewhat  turbid  liquid,  not  containing  any  food  remnants  what- 
ever, were  withdrawn  with  the  tube.  This  fluid  contained  free  hy- 
drochloric acid,  had  an  acidity  of  80,  gave  only  weak  biuret  reac- 
tion, while  erythrodextrin,  dextrin,  and  sugar  were  wholly  absent. 
During  the  first  three  months  of  treatment  the  condition  of  the  stom- 
ach in  reference  to  its  secretion  of  juice  did  not  change  in  any  way. 
Repeated  examinations,  which  had  been  made  in  the  fasting  condi- 
tion of  the  patient,  always  gave  the  same  result :  presence  of  about 
100  c.c.  or  more  of  pure  gastric  juice. 

The  treatment  consisted  at  first  in  regulation  of  the  diet,  and  in 
the  administration  of  large  doses  of  alkalies.  Later  on  washing 
out  the  stomach  and  spraying  the  organ  with  a  1  to  2:1,000  solu- 
tion of  nitrate  of  silver  were  instituted.  The  latter  means  proved 
more  efi'ective  than  the  former  treatment,  and  after  about  two  weeks 
it  was  noticed  that  the  stomach  in  the  fasting  condition  contained 
considerably  smaller  quantities  of  juice.  Frequently  but  30  or  20 
c.c.  of  juice  were  found.  The  spraying  was  continued  for  two 
months,  after  which  time  the  stomach  iu  the  fasting  condition  was 
usually  found  empty.  This  objective  imj^rovement  Avas  connected 
with  a  subjective  amelioration  of  all  the  symptoms:  the  vomiting 
ceased,  the  hunger  was  much  less  marked,  the  dizziness  subsided, 
and  the  jjatient  felt  stronger  and  could  do  his  work  much  better. 
The  examination  of  the  stomach  one  hour  after  the  test  breakfast, 
however,  showed  that  the  hyperchlorhydria  still  persisted.  In  this 
case  we  freciuently  tried  to  determine  the  motor  (transportation) 
faculty  of  the  stomach.  One  and  a  half  hours  after  Ewald's  test 
breakfast,  as  a  rule,  the  stomach  was  found  empty,  showing  that  this 
faculty  Avas  rather  increased.  This  is  of  interest,  inasmuch  as  it 
shows  that  continuous  hypersecretion  need  not  be  associated  with 
sluggishness  in  the  muscular  action  of  the  organ,  a  theory  which  is 
accepted  by  most  investigators  who  have  written  on  the  subject. 
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Prognosis. 

According  to  my  experience,  the  prognosis  of  gastrosuccorrhoea  is 
not  bad.  As  a  rule,  most  patients  improve  under  rational  treatment. 
Freqiiently,  however,  there  are  relapses.  Some  very  obstinate  cases 
are  occasionally  met  with,  and  the  trouble,  although  yielding  some- 
what to  treatment,  may  persist  for  years.  There  is,  however,  no 
danger  of  a  fatal  issue  resulting  from  this  disease  alone, 

Ti'eatment. 

As  we  have  seen,  gastrosuccorrhoea  is  always  associated  with 
hyperchlorhydria.  The  treatment  of  the  latter  condition  in  refer- 
ence to  diet,  drugs,  and  mode  of  living  will  have  to  be  resorted  to 
here  also.  With  reference  to  diet  I  have  only  to  add  that  it  is  of 
gi-eat  importance  not  to  permit  the  patient  to  j^artake  of  any  large 
quantities  of  liquid.  In  this  affection  more  sti'ess  must  be  laid  upon 
this  point  than  in  hyperchlorhydria. 

Medicaments. — The  treatment  of  gastrosuccorrhoea  must  be  di- 
rected towards  decreasing  the  undue  amount  of  gastric  secretion. 
"With  this  end  in  view,  Yoinovitch  recommends  the  use  of  atropine  in 
doses  of  2  mgm.  (gr.  daily.  Bouveret  prefers  morphine  to  atro- 
pine. Following  the  advice  of  Leubuscher  and  Schaeffer,  he  admin- 
istered as  much  as  2  to  3  cgm.  (gr.  i-^)  of  sulphate  of  morphine 
three  times  daily  by  subcutaneous  injection.  This  author  doubts, 
however,  whether  this  treatment,  which  seems  to  be  effective  in  the 
initial  state  of  the  affection,  will  prove  useful  in  cases  that  have  pro- 
gressed further.  The  use  of  either  atropine  or  morphine  may  be 
tried  for  a  short  time,  but  they  should  never  be  administered  for  a 
long  period.  The  subcutaneous  injections  of  morphine  especially 
should  be  avoided,  as  the  patient  runs  the  risk  of  becoming  ad- 
dicted to  this  drug. 

Lavage. — Keichmann,  and  later  Eiegel,  recommend  the  use  of 
lavage  of  the  stomach  as  the  best  means  of  imjoroving  its  condition. 
While  Ptiegel  washes  out  the  stomach  in  the  evening  six  to  seven 
hours  after  the  large  meal,  Reichmann  and  most  writers  administer 
the  lavage  in  the  fasting  condition.  The  latter  way  is  also  employed 
by  myself;  it  has  the  advantage  that,  by  emptying  the  stomach  in 
the  fasting  condition,  we  are  better  enabled  to  judge  of  the  quantity 
of  juice  present,  at  a  time  when  normally  there  should  be  none;  and 
also  that  no  food  whatever  is  removed  from  the  stomach. 

Instead  of  lavage  Boas  recommends  emjityiug  the  stomach  by 
means  of  a  tube  in  the  fasting  condition  (expression  method). 

In  order  to  combat  more  effectively  the  undue  secretion,  Reich- 
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mann  recommends  adding  nitrate  of  silver  to  the  water  used  in  wasli- 
ing  out  the  stomach.  After  it  has  been  washed  out  with  plain  water, 
300  c.c.  of  a  1  or  2  :  1,000  solution  of  nitrate  of  silver  is  poured  into 
the  organ,  and  left  there  for  about  five  minutes,  when  it  is  with- 
drawn by  siphonage. 

Spraying  the  Stomach. — Instead  of  the  latter  proceeding  I  have 
sprayed  out  the  stomach,  after  washing,  with  a  1  or  2 : 1,000  nitrate  of 
silver  solution.  In  two  cases  I  found  this  method  of  treatment  of 
great  benefit. 

Direct  Galvanization. — The  first  of  my  observed  cases  of  gastro- 
succorrhoea  chronica  was  a  very  obstinate  one,  and  the  affection  did 
not  yield  much  to  either  the  medicinal  treatment  or  to  the  use  of  lav- 
age. I  empirically  tried  direct  galvanization  of  the  organ,  and  after 
a  treatment  of  a  few  weeks  the  stomach  began  to  be  emj^ty  in  the 
morning,  and  has  remained  so  for  several  years.  Since  then  it  has 
been  my  custom  to  make  use  of  this  method  in  this  affection,  and  I 
must  say  that  the  result  has  been  very  gratifying.  Very  often  I  em- 
ploy both  spraying  with  nitrate  of  silver  and  direct  galvanization, 
applying  them  alternately. 

Achylia  Gastrica. 

Stjnonyms. — Atrophy  of  the  stomach ;  anadenia  ventriculi ;  phthi- 
sis ventriculi. 

Definition. — A  condition  in  which  there  is  a  persistent  absence  of 
gastric  secretion. 

General  Beriiarks. — In  1892  I  suggested  the  term  "achylia  gas- 
trica" for  those  conditions  in  which  the  stomach  apparently  secretes 
no  juice  and  in  which  clinically  the  diagnosis  of  "  atrophy  of  the  gas- 
tric mucosa"  seems  to  be  justifiable.  In  a  paper  referring  to  this 
subject  I  endeavored  to  show  that  cases  of  achylia  gastrica  and  cases 
of  pernicious  anaemia  ought  to  be  kept  strictly  apart.  Whereas  the 
latter,  as  a  rule,  end  fatally,  the  former  do  not  necessarily  endanger 
the  life  of  the  patient.  As  a  proof  of  this  view  I  described  a  case  of 
achylia  gastrica  which  I  had  had  under  observation  for  four  years  and 
whose  condition  had  meanwhile  somewhat  improved,  and  another 
case  in  which  the  history  given  by  the  patient  made  it  probable  that 
the  stomach  had  persisted  in  this  state  of  juicelessness  for  forty 
years.  In  this  case  there  were  no  subjective  symptoms  present  and 
the  patient  used  to  partake  of  the  heaviest  food  with  perfect  impu- 
nity. In  all  these  cases  the  small  intestine  acts  \'icariously  and  com- 
pletely replaces  the  lack  of  digestion  of  tlie  stomach. 

In  regard  to  the  literature  of  "  atrophy  of  the  gastric  mucosa"  I 
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refer  to  the  excellent  paper  of  S.  Fenwick  wlio  first  described  tliis 
coudition  in  cases  of  pernicious  anaemia,  and  to  the  work  of  Lewy,'" 
Ewald,'"  Henry  and  Osier,'"  Kinnicutt,'"  Nothnagel, and  George 
Meyer.'" 

In  all  cases  described  by  these  writers  (mostly  pernicious  aufemia) 
the  autopsy  showed  the  disappearance  of  the  gastric  glands.  Henry 
and  Osier  have  given  vari- 
ous characteristic  drawings 
illustrating  the  microscopic 
picture  of  this  condition. 

In  most  cases  of  atrophy 
of  the  stomach  mentioned 
in  literature  the  sickness  in 
question  is  one  in  which  all 
the  fimctions  of  the  stomach 
are  disturbed  and  which 
gradually  leads  to  death. 
There  have  been  described, 
however,  a  few  cases  of 
atrophy  of  the  stomach,  in 
which  the  clinical  symp- 
toms, or,  more  correctly, 
the  chemical  analysis  of  the 
stomach  contents  led  to  the 
above  diagnosis,  which  by 
no  means  seemed  to  present 
such  a  severe  irreparable 
disease.  In  these  cases  no 
autopsies  could  be  made, 
and  atrophy  of  the  stomach, 
although  it  must  here  be  conjectured,  is  not  as  yet  proven  to  exist. 
Cases  belonging  to  this  latter  group  have  been  described  by  Grund- 
zach,'"  Ewald, Wolff,'"  Jaworski,'"  Boas,'"  Eosenheim,""  Lit- 
ten,"'  and  myself.'^'  For  these  cases  the  name  achylia gastrica  seems 
to  be  best  adapted. 

The  recent  literature  on  cases  of  pure  achylia  gastrica  (not  com- 
j)licated  with  jieraicous  anfemia)  is  not  very  extensive.  Simultane- 
ously with  my  article  on  "Achylia  Gastrica"  Ewald'*"  published  a 
papjer  entitled:  "A  Case  of  Chronic  Disability  of  Gastric  Secre- 
tion (Anadenia  Ventriculi?)."  Ewald's  views  are  in  j^erfect  accord 
with  mine.  The  patient  reported  in  the  paper  had  been  observed  by 
Ewald  for  two  and  a  half  years.  Although  this  patient  improved 
considerably  in  every  respect  and  gained  forty-two  pounds  in  weight, 


Fig.  50.— a  Small  Piece  of  Gastric  Mucosa  (from  Patient 
D.  S.,  with  Achylia  Gastrica)  Found  in  Wash-water 
from  Stomach.  Only  few  glands  visible;  empty 
spaces  where  glands  had  previously  existed ;  general 
small  round-cell  infiltration.    X  80. 
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the  chemical  examination  of  the  gastric  contents  showed  a  total  lack 
of  juice. 

In  this  country  Allen  A.  Jones  has  described  under  the  name  of 
"Gastric  Anaciditj"  four  cases  belonging  to  this  class  of  affections. 

Eecently  D.  D.  Stewart has  written 
a  very  valuable  paper  on  the  same 
subject. 


cases  of 
autopsies 


Morbid  Anatomy. 

There  exist  but  few 
achylia  gastrica  in  which 
have  been  made.  One  case  observed 
by  me  showed  a  comialete  atro^^hy  of 
the  gastric  tubules. 

As  to  the  question  whether  in  all 
cases  of  achylia  gastrica  there  nec- 
essarily exists  an  anatomical  lesion 
(atrophy  of  the  glands)  — i.e.,  whether 
cases  of  achylia  might  not  perhaps 
occur  in  which  the  gastric  mucosa 
is  not  much  altered,  I  can  say  from 
my  own  experience  that  the  latter  is 
frequently  the  case.  This  is  the  reason  why  a  repair  ■  of  this  con- 
dition is  occasionally  observed. 


FiQ.  51  .—A  Small  Piece  of  Gastric  Mucosa 
Cfrom  Patient  R.  H.,  with  Achylia 
Gastrica);  no  gland  visible,  a.  Gen- 
eral small  round-cell  infiltration;  6, 
empty  spaces  where  glands  had  pre- 
viously existed.    X  80. 


Etiology. 

With  regard  to  the  etiology  of  achylia  gastrica  it  is  generally 
assumed  that  it  develops  after  preceding  grave  chronic  catarrhal 
conditions  of  the  stomach.  The  newer  text-books  on  diseases  of 
the  stomach  (Ewald,  Boas,  Bouveret)  mention  this  affection  in  the 
chapter  on  "Gastritis  Glandularis  Chronica."  I  certainly  believe 
that  such  an  origin  of  achylia  gastrica  is  sometimes  the  case.  The 
cases  of  chronic  gastric  catarrh  in  which  the  acidity  is  pretty  low 
(10  to  20),  no  free  HCl  exists,  but  biuret  reaction  and  likewise  ren- 
net are  present,  speak  in  favor  of  this  view.  They  represent,  so  to 
say,  the  prodromic  stage  of  achylia  gastrica.  Notwithstanding  this 
it  seems  to  me  more  than  probable  that  the  affection  in  question  may 
establish  itself  also  in  some  other  way  (in  consequence  of  nervous 
disturbances).  In  such  instances  the  glandular  layers  of  the  stomach 
need  not  necessarily  be  greatly  altered,  although  it  apjjears  prob- 
able that  after  a  long  persistence  of  inactivity  of  the  glands  these  may 
begin  to  atrophy. 
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Symptomatology. 

With  regard  to  their  subjective  complaints  patients  with  achylia 
gastrica  may  be  divided  into  three  groups : 

1.  Patients  without  any  subjective  symptoms  whatever  and  enjoy- 
ing perfect  euphoria ; 

2.  Patients  presenting  a  variety  of  gastric  symptoms  associated 
with  mild  intestinal  disturbances ; 

3.  Patients  without  any  apparent  gastric  symptoms,  but  with 
severe  and  obstinate  intestinal  disturbances. 

Cases  belonging  to  the  first  group  are  quite  rare.  I  therefore 
do  not  deem  it  superfluous  to  describe  here  such  a  case  without  any 
gastric  or  intestinal  symptoms,  which  possesses  the  further  interest, 
that  it  was  complicated  with  rumination. 

Achylia  Gastnca,   Combined  loith  Rumination. — August  R  , 

52  years  of  age,  carpenter,  was  always  well  and  had  not  consulted 
a  physician  for  the  last  twenty  years.  Suffered  in  his  boyhood 
from  frequent  headaches,  cramps  in  the  abdomen,  and  diarrhoea 
until  his  twentieth  year.  The  patient  attributes  the  griping  pains  in 
his  abdomen  at  that  time  to  the  circumstance  of  growing  up  under 
poor  and  miserable  surroundings ;  as  a  rule  he  had  very  little  to  eat ; 
from  time  to  time,  however,  he  worked  in  the  country  with  the  peas- 
ants, where  he  had  plenty  of  good  things  to  eat,  and  here  he  used  to 
overload  his  stomach. 

As  a  boy  the  patient  partook  of  hardly  any  meat  from  his  fifth  to 
his  fourteenth  year  of  age;  his  main  nourishment  consisted  of  pota- 
toes, flour,  soup,  bread,  and  water — soup  only  occasionally ;  of  meat 
he  partook  only  when  occasionally  visiting  his  relatives.  He  did  not 
like  buttermilk  or  coffee.  When  calling  on  his  relatives,  however, 
he  used  to  drink  a  little  coffee  in  order  to  enjoy  the  sugar  which  was 
given  with  it. 

As  long  as  the  patient  can  recollect  he  often  brought  up  the  food 
from  the  stomach  into  the  mouth  about  half  an  hour  after  the  meal, 
chewing  it  and  swallowing  it  again.  When  eating  cherries  he  was 
in  the  habit  of  swallowing  the  xjits  also,  and  afterwards,  when  bring- 
ing them  uj)  from  the  stomach  into  the  mouth,  he  used  to  spit  them 
out. 

This  bringing  up  of  the  food  the  patient  did  mainly  when  feeling 
well.  He  enjoyed  chewing  the  second  time  as  much  as  when  first 
masticating  the  food.  Often  the  food  would  come  up  in  morsels,  al- 
though the  tjatient  had  not  been  thinking  of  it  at  all.  He  hardly 
ever  vomited,  except  when  he  got  drunk — which  happened  twice  dur- 
ing his  life — and  when  crossing  the  ocean  on  a  trip  to  Germany. 
He  eats  hastily,  and  the  hard  substances  he  chews  well  afterwards 
when  they  come  up  from  tlie  stomach. 

The  jjatient  can  ruminate  any  time  he  chooses,  except  when  the 
stomach  contains  but  very  little  or  is  almost  empty.    In  ruminating 
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be  takes  care  to  conceal  the  act  from  others ;  lie  speaks  to  no  one 
about  it,  and  even  Lis  wife  is  not  aware  of  his  habit. 

Status  Pneseiis :  Strongly  built  man  of  short  stature,  is  well  nour- 
ished, with  good  pauniculus  adiposus;  chest  organs  intact;  stomach 
dilated;  the  lower  margin  extending  to  one  finger's  width  above  the 
navel.  He  has  no  complaints  whatever,  enjoys  a  good  appetite,  his 
bowels  are  regular,  and  he  feels  well  in  every  respect.  The  only  thing 
which  strikes  hira  as  being  abnormal,  and  for  which  he  was  treated 
for  some  time  in  Germany  and  afterward  came  to  see  me,  is  his 
coated  tongue. 

October  27th. — One  hour  after  the  test  breakfast:  Patient  spon- 
taneously brings  up  a  small  quantity  of  the  contents  of  his  stomach 
(about  20  c.c).  With  the  tube  likewise  only  a  small  quantity  can 
be  obtained.  The  roll  particles  are  not  minutely  minced  and  almost 
unchanged.  HCl  =  0;  acidity  =  2;  rennet  =  0;  i^ropetone  =  0;  pep- 
tone =  0;  erythrodextrin  =  0. 

Meltzer's  swallowing  sounds:  Patient  drinks  water;  at  the  first 
swallow  a  sound  is  heard  immediately  at  the  xyphoid  process  {Durch- 
spritzgeMusch) ;  at  the  second  swallow  (one  to  two  minutes  later)  a 
sound  is  heard  about  eight  seconds  afterward  {Durchpressgerausch) ; 
at  the  third  swallow  the  Durclispritzgtrduscli  is  heard  immediately, 
and  ten  seconds  later  the  Durchpressgerauscli. 

I  had  the  opportunity  of  examining  the  patient  for  three  months, 
and  always  found  the  stomach  contents  in  the  above-described  con- 
dition, with  the  same  result  of  chemical  analysis. 

The  history  of  this  case  seems  to  indicate  that  the  abnormal  con- 
dition of  the  stomach  developed  in  his  early  youth;  for  only  at  that 
time  the  patient  had  complaints,  whereas  later  on  he  had  no  disease 
whatever.  This  would  clearly  show  that  achylia  gasti'ica  may  exist 
forty  years  without  endangering  the  vital  functions  of  the  organism. 

The  second  group,  namely  of  those  presenting  gastric  symptoms, 
comprises  the  greater  number  of  cases.  The  symptoms  consist  of 
loss  of  appetite,  of  a  sensation  of  fulness  or  pain  in  the  epigastric 
and  gastric  regions,  and  of  vomiting.  Occasionally  only  one  of  these 
symptoms  may  be  present,  while  in  some  cases  the  symptoms  men- 
tioned may  appear  alternately.  Headaches  are  frequently  met  with, 
and  constipation  of  a  mild  character  is  also  more  or  less  the  rule. 

The  following  may  be  considered  as  a  typical  case  of  this  group. 

Mrs.  G  ,  aged  about  45,  has  complained  of  her  stomach  for 

the  last  twelve  years.  Slie  is  almost  always  troubled  after  meals 
with  pains  in  the  gastric  and  epigastric  region.  Appetite  poor. 
Bowels  inclined  to  be  constipated.  Vomiting  appears  very  seldom. 
Patient  had  lost  considerably  in  weight  during  tlie  first  years  of  her 
ailment;  thereafter  her  weight  remained  stationary.  In  1891  she 
visited  Carlsbad,  but  her  condition  did  not  imi)rove  any. 

Present  condition  :  Patient  of  .small  stature  and  (piite  tliin.  Pau- 
niculus adiposus  somewhat  thin.    Lips  and  cheeks  of  a  pale  color. 
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Tongue  not  coated.  CLest  organs  normal.  Palpation  of  the  abdo- 
men reveals  the  absence  of  any  tumor.  The  epigastric  region  is  sen- 
sitive on  pressure,  but  not  exactly  painful.  A  splashing  sound  can  be 
produced  to  about  three  lingers'  width  below  the  navel.  The  urine 
does  not  contain  either  sugar  or  albumin. 

October  27th,  1892.— Examination  of  the  stomach  one  hour  after 
Ewald's  test  breakfast:  HCl  =  0;  lactic  acid  =  0;  acidity  =  6;  ren- 
net =  0;  biuret  reaction  =  0;  erythrodextrin  =  0;  sugar  +.  The 
quantity  of  tlie  gastric  contents  is  not  large,  and  there  is  a  very  small 
amount  of  liciuid.    The  bread  particles  are  not  minute.    No  mucus. 

October  30th. — When  fasting:  stomach  empty. 

January  8th,  1893. — Examination  of  the  stomach  one  hour  after 
Ewald's  test  breakfast :  HCl  =  0;  lactic  acid  =  0;  acidity  =  4;  rennet 
=  0;  pepsin  =  0;  biui-et  reaction  =  0;  erythrodextrin  =  0;  sugar  +. 

During  the  year  1893  several  other  examinations  of  the  gastric 
contents  were  made,  with  the  same  analytical  data  as  just  mentioned. 

The  third  group,  without  gastric  symptoms  but  with  intestinal  dis- 
turbances, forms,  according  to  my  experience,  at  least  one-fifth  of  all 
the  cases  of  achylia  gastrica.  In  this  group  there  may  be  either  no 
gasti'ic  disturbances  whatever  or  very  slight  ones  (as  for  instance  oc- 
casionally slight  pressure  in  the  gastric  region — or  belching).  The 
appetite  is  either  normal  or  somewhat  increased.  The  princijjal 
symptom  in  most  of  these  cases  is  obstinate  diarrhoea,  or  diarrhoea 
alternating  with  periods  of  constipation.  Some  of  these  cases  pre- 
sent symptoms  similar  to  those  met  with  in  diabetes :  constant  thirst, 
frequent  micturition,  extreme  weakness,  great  loss  of  flesh ;  in  some, 
however,  these  symptoms  are  less  marked,  or  there  may  exist  merely 
a  feeling  of  weakness  and  lack  of  energy. 

The  following  case  is  a  good  representative  of  this  group. 

Solomon  S  ,  67^  years  of  age,  always  enjoyed  good  health 

until  August,  1892,  when  he  had  a  severe  attack  of  dysentery ;  he 
was  confined  to  the  bed  for  over  three  weeks  and  felt  afterwards  ex- 
traordinarily weak.  Since  that  time  the  patient  has  had  attacks  of 
severe  diarrhoea  (much  mucus,  sometimes  blood  in  the  passages) 
every  two  to  three  weeks.  This  diarrhoea  used  to  alternate  with  con- 
.stipation.  From  August  to  October,  1892,  the  patient  lost  forty 
pounds  in  weight.  From  that  time  on  he  felt  weak  and  miserable 
and  complained  of  thirst.  This  condition  has  since  remained  un- 
changed, and  he  complains  at  present  i^rincipally  of  extreme  weak- 
ne.ss,  of  intense  thirst,  and  of  very  weakening  diarrhoeal  attacks. 

Present  condition :  Color  of  lips  and  cheeks  very  pale,  anasmic. 
Tongue  fuiTed  witli  a  wliitish  coat.  Chest  organs  intact.  The  stom- 
ach extends  to  one  finger's  width  below  the  navel.  A  splashing 
sound  can  be  easily  produced  in  the  gastric  region.  There  is  no- 
where any  tutnor.  There  are  no  sensitive  spots  discoverable  in  the 
abdf)riien.  Thf.  knee  reflex  is  present.  The  urine  contains  neither 
sugar  nor  albumin. 
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Paheut  was  treated  for  some  time,  at  first,  with  iujections  into  the 
bowel  (tannic  acid  gr.  xxx.  to  a  quart  of  water  once  daily),  thereafter 
with  the  administration  of  peptonate  of  iron.  These  means,  how- 
ever, failed  to  be  of  any  benefit  whatever;  the  tired  feeling  and'weak- 
ness  persisted,  and  the  frequent  attacks  of  diarrhoea  likewise  remained 
unchanged. 

November  21st,  1894.— Examination  of  the  stomach  one  hour  after 
Ewald's  test  breakfast:  HCl  =  0;  acidity  =  2;  lactic  acid  =  0;  ren- 
net =  0;  pepsin  =  0;  biuret  reaction  =  6;  erythrodextrin  =  0;  sug- 
ar-!-. Quantity  of  liquid  very  small;  the  bread  particles  not  minute; 
no  admixture  of  mucus. 

_  November  23d.— When  fasting:  stomach  empty.  Achylia  gas- 
trica  IS  diagnosticated,  and  the  patient  treated  with  intragastric  fara- 
dization. The  diet  is  arranged  in  such  a  manner  that  it  does  not 
contain  very  much  meat,  and  is  instead  rich  in  food  taken  from  the 
vegetable  kingdom. 

After  two  weeks  of  this  treatment  the  sensation  of  weakness  was 
no  longer  felt.  Patient  began  to  look  better.  His  cheeks  had  a  red 
color,  the  bowels  were  regular,  and  the  troublesome  sensation  of 
thirst  that  formerly  was  so  annoying  disapijeared. 

December  17th.— Examination  of  the  stomach  one  hour  after 
Ewald's  test  breakfast:  HCl  =  0,  of  neutral  reaction;  biuret  reaction 
=  0 ;  rennet  =  0 ;  pepsin  =  0 ;  erythrodextrin  =  0 ;  sugar  +  .  Small 
quantity  of  fluid ;  the  bread  particles  not  minute ;  no  mucus. 

Patient  asserts  that  he  feels  well ;  he  can  walk  great  distances  with- 
out feeling  tired. 

December  20th. — One  and  a  haH  hours  after  the  test  breakfast: 
stomach  empty. 

December  31st. — Patient  takes  one  glassful  of  milk;  one  hour 
afterwards  he  takes  a  glassful  of  water,  and  his  stomach  is  directly 
faradized  for  ten  minutes.  Then  the  gastric  contents  are  obtained  by 
means  of  a  tube ;  they  consist  of  uncurdled  milk  diluted  with  water 
and  are  of  neutral  reaction. 

Patient  was  examined  at  various  times  in  January  and  Februarj^, 
1895,  and  there  was  always  found  a  comialete  absence  of  gastric  juice. 
The  absorption  of  the  stomach  was  examined  by  means  of  the  i^o- 
tassium  iodide  test,  and  the  iodine  could  be  detected  in  the  saliva 
after  a  lapse  of  eleven  minutes.  Patient's  health  was  and  has  re- 
mained thus  far  in  very  good  state ;  his  appetite  is  fair,  bowels  regu- 
lar, and  stools  well  formed ;  no  attacks  of  diarrhoea. 

April  16th,  1895. — Patient  has  gained  ten  pounds  in  weight. 

While  the  subjective  complaints  are  thus  of  quite  a  manifold 
nature  and  may  often  be  entirely  absent,  particularly  as  regards  the 
stomach,  the  objective  symptoms  are  always  alike  and  show  the  fol- 
lowing peculiarities.  One  to  one  and  a  half  hours  after  Ewald's  test- 
breald'ast :  1.  The  pieces  of  roll  are  not  minutely  minced  and  are  un- 
changed. 2.  The  reaction  is  very  weakly  acid  or  neutral,  usually  the 
acidity  is  4.    3.  Hydrochloric  acid  is  not  present.    4.  Lactic  acid  is 
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either  absent  or  present  iu  traces  and  can  be  discovered  only  after  a 
thorough  shaking  with  ether.  5.  Neither  propeptone  nor  peptone  is 
present.  6.  The  tests  for  the  iiepsin  and  rennet  *  ferments  give  nega- 
tive results.  7.  The  stomach  contents  do  not  smell  bad,  and  do  not 
otherwise  give  the  appearance  of  decomposition.  8.  Absence  of 
miicus.  9.  The  quantity  of  liquid  found  in  the  stomach  of  these 
patients  one  hour  after  the  test  breakfast  is  remarkably  small.  Aside 
from  the  fluids  soaked  in  and  around  the  particles  of  bread  there  is 
hardly  any  liquid  at  all.  The  gastric  contents  thereby  acquire  a 
peculiar,  characteristic  appearance,  and  look  different  from  what  they 
do  in  other  affections  of  the  stomach.  The  small  amount  of  fluid  in 
the  gastric  contents  of  patients  with  achylia  may  be  explained  iu  the 
following  way:  Besides  the  water  (or  tea)  taken  into  the  stomach 
with  the  test  meal,  there  is  no  addition  of  juice  (or  liqiaid)  during  the 
stay  of  the  food  in  this  organ.  As  the  more  liquid  chyme,  as  a  rule, 
leaves  the  stomach  qiTicker  than  the  more  solid  substances  these  lat- 
ter alone  will  then,  after  a  while  (about  one  hour  after  Ewald's  test 
breakfast),  be  found  present. 

The  motor  function  of  the  stomach  is  as  a  rule  not  impaired  or 
slackened ;  in  some  of  the  cases  it  is  rather  somewhat  hastened  (Solo- 
mon S  ). 

The  absorptive  faculty  of  the  stomach  is  according  to  my  experi- 
ence not  in  any  way  retarded. 

Course. 

The  duration  of  the  disease  is  a  very  long  one;  cases  in  which  the 
stomach  resumes  secretion  after  a  cessation  of  several  years  are  very 
rare.  I  have  had  only  one  case  of  this  kind  under  observation.  As 
a  rule  the  subjective  symptoms  can  be  greatly  ameliorated  or  entirely 
removed  by  prolonged  rational  treatment,  while  the  objective  symp- 
toms of  achylia  remain  unchanged. 

Dicujnosis. 

The  diagnosis  of  achylia  gastrica  can  be  made  only  after  repeated 
examinations  of  the  gastric  contents  and  finding  the  above-given  char- 
acteristic points. 

Tlie  jjoints  of  differential  diagnosis  between  achylia  gastrica  and 
cancer  of  the  stomach  have  been  described  iinder  the  latter  affection 
(\).  2f)2)  and  need  not  be  repeated. 


•The  rennet  zymogen,  liowever,  may  still  bo  found  present. 
Vol.  VIII.— 19 
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Prognosis. 

The  prognosis  of  eases  of  acliylia  gastrica  is  good  quoad  vitam, 
which  view  I  have  represented  in  several  papers  and  which  is  now 
generally  accepted  by  most  writers.  The  small  intestine  perfectly 
replaces  the  digestive  work  of  the  stomach,  and  the  organism  is  not 
only  enabled  to  maintain  its  equilibrium  but  also  to  gain  in  weight. 

Treatment. 

With  regard  to  therapy,  such  will  be  necessary  only  in  those  cases 
in  which  there  are  some  subjective  complaints.  ■ 

The  treatment  will  have  to  be  carried  out  in  the  two  following 
directions:  1.  To  stimulate  the  mechanical  action  of  the  stomach. 
2.  To  arrange  the  diet  in  such  a  way  that  the  food  is  easily  acces- 
sible for  the  intestinal  digestion. 

The  first  point  is  best  achieved  by  stimulating  the  stomach,  as  by 
lavage  and,  principally,  direct  faradization  of  the  organ.  In  some 
of  the  cases  I  have  not  emi)loyed  any  medicaments  whatever,  in  some 
I  have  administered  condurango  or  nux  vomica. 

In  reference  to  diet  it  is  of  utmost  importance  to  see  that  the  food 
is  broken  into  very  minute  particles  or  can  be  easily  divided  by 
chewing.  For,  on  the  one  hand,  all  kinds  of  meat  are  not  altered  in 
any  way  in  the  stomach  and  reach  the  intestine  in  the  same  shape  as 
when  they  entered  the  cardiac  orifice ;  on  the  other  hand,  the  starchy 
substances  contained  in  the  vegetable  food  cannot  become  converted 
into  maltose  as  long  as  the  albuminous  membrane  occluding  them 
has  not  been  opened. 

In  the  stomach  of  these  patients  starch,  as  such,  when  accessible 
to  the  action  of  i^tyalin,  undergoes  conversion  into  sugar  very  rapidlj-. 

Vegetable  food  is,  as  a  rule,  here  very  well  borne.  Strained 
pea  and  bean  soups  may  be  recommended  very  highly  on  account 
of  their  richness  in  albumin.  Kumyss  or  matzoon,  or  sometimes 
bonny-clabber  well  beaten  with  a  spoon,  or  plain  milk  with  the  ad- 
dition of  bread  or  crackers  with  butter  are  highly'  advantageous. 
Meats  are  to  be  allowed  only  in  small  quantities,  best  well  hashed 
and  broiled,  or  the  white  part  of  chicken.  Brain,  sweetbread,  fish, 
and  raw  03'sters  are  very  suitable.  In  the  grave  cases  it  is  advan- 
tageous to  administer  meat  powder  (two  to  thi'ee  tablespoonfuls  or 
even  more,  pro  die,  in  soi^p  or  milk).  The  usual  beverages,  as  tea, 
coffee,  cocoa  with  milk  and  sugar,  besides  small  quantities  of  beer 
or  stout,  may  be  allowed. 

Here  also,  as  in  all  other  chronic  disturbances  of  the  digestive 
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tract,  it  -will  be  of  importance  to  pa}^  attention  not  only  to  the  quality 
but  also  to  the  quantity  of  food  taken.  And  the  greatest  stress  must 
be  laid  upon  the  injunction  that  a  sufficient  quantity  of  food  is  taken. 
It  is  always  preferable  to  have  the  patient  partake  of  a  too  large 
quantity  of  food  rather  than  of  a  too  small  one,  for  in  consequence 
of  the  latter  a  condition  of  subnutrition  is  often  established. 

"When  the  intestine  has  adapted  itself  to  the  greater  amount  of 
work  and  the  nutrition  is  maintained  on  a  well-regulated  basis,  achy- 
lia  gastrica  need  not  cause  any  trouble  whatever,  and  the  patient 
may  enjoy  perfect  euphoria. 

Ischochymia. 

Deftnition. — A  condition  in  which  the  stomach  is  never  found 
empty  between  meals,  but  always  contains  some  food,  even  in  the 
fasting  condition.  There  is  always  a  retardation  or  retention  of 
chyme  in  the  organ. 

General  EemwTcs. — As  is  well  known,  the  term  "clinical  dilatation 
of  the  stomach"  is  used  by  most  authors  wherever  there  is  stagnation 
of  food  in  the  stomach.  The  real  meaning  of  the  word  "dilatation 
of  the  stomach,"  or  "ectasia  ventriculi,"  however,  is  merely  a  desig- 
nation of  the  dimension  of  that  organ.  This  explains  the  frequent 
misunderstandings  caused  by  these  expressions.  Some  speak  of  dila- 
tation of  the  stomach  as  soon  as  the  limits  of  this  organ  are  found 
enlarged;  some,  however,  only  in  those  instances  where  there  are 
found  remnants  of  food  in  the  morning  in  the  fasting  condition. 
Piosenbach,  therefore,  suggested  the  term  "  motor  insufficiency  of  the 
stomach"  in  order  to  designate  that  the  transportation  of  food  from 
the  stomach  into  the  small  intestine  is  at  fault.  In  an  article  re- 
cently jjublished,  Boas  expresses  the  oiunion  that  the  terms  "  dilata- 
tion of  the  stomach"  or  "  ectasia  ventriculi"  should  not  be  used  at  all. 
Instead,  he  suggests  the  terms  "  gastric  insufficiency  of  the  first  and 
second  degrees."  The  first  degree  corresponds  to  the  atonic  condi- 
tion, the  second  to  the  stagnation  of  food.  Although,  like  Boas,  I 
am  fully  convinced  of  the  importance  of  differentiating  between  cases 
of  stagnation  of  food  and  such  in  which  the  transportation  of  the 
chyme  is  only  slightly  retarded,  I  do  not,  however,  believe  that  we 
ought  to  discard  the  expression  "dilatation  of  the  stomach,"  or  that 
the  proj)Osed  term,  "gastric  insufficiency  of  the  first  and  second  de- 
crees," is  well  selected. 

"Dilatation  of  the  stomach"  is  a  term  for  the  condition  of  the  vol- 
ume of  the  stomach,  and  signifies  an  enlargement  of  its  dimensions. 
Such  conditions  not  only  do  exist,  but  are  an  every-day  occurrence. 
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There  is,  therefore,  no  reason  for  discarding  the  term  "  dilatation  of 
the  stomach."  Whether  this  enlargement  of  the  dimensions  of  the 
stomach  has  been  formed  by  physiological  or  pathological  processes, 
and  whether  it  creates  abnormal  conditions  or  not,  will  have  to  be 
investigated  in  every  single  case. 

The  term  "insufficiency"  or  "mechanical  (motor)  insufficiency  of 
the  stomach,"  signifying  a  retardation  in  the  transportation  of  the 
food  from  the  stomach  into  the  intestine,  appears  to  me  ill  chosen ; 
for  the  word  "insufficiency,"  or  "mechanical  insufficiency  of  the 
stomach, "  does  not  clearly  point  out  the  condition  of  the  transporta- 
tion of  chyme  from  the  stomach  into  the  intestines.  Moreover,  the 
term  "  mechanical  insufficiency  of  the  stomach"  means  that  the  fault 
for  the  non-transportation  of  food  lies  in  the  stomach,  which  is  not 
the  case  in  most  instances. 

Analogous  to  the  expression  "ischuria,"  which  signifies  an  abnor- 
mal collection  or  stagnation  of  urine  in  the  bladder,  without  stating 
the  reason  for  this  condition,  the  word  "ischochymia"  *  might  be 
applied  in  order  to  designate  an  undue  stagnation  of  chyme  in  the 
stomach.  Thus  "ischochymia"  will  embody  a  complex  of  symp- 
toms without  stating  the  cause.  The  latter  will  have  to  be  discovered 
and  further  determined  in  each  case. 

Symptomatology. 

Ischochymia  may  last  either  a  short  period  of  time  (a  few  days  to 
one  week),  or  it  may  become  chronic  or  stationary.  Acute  ischo- 
chymia is  occasionally  found  as  a  result  of  an  acute  inflammatory 
process  of  the  gastric  mucosa  in  consequence  of  gross  error  in  diet 
and  the  like.  Ischochymia  then,  although  quite  rarely,  m&y  develop) 
alarming  symptoms  and  may  even  lead  to  a  fatal  issue.  Several  such 
instances  have  been  reported  under  the  heading  of  acute  dilatation  of 
the  stomach  by  Hunter,  Frankel,  and  Boas,  the  case  of  the  latter 
author  ending  in  recovery.  Whether  acute  ischochymia  is  due  to  a 
paralysis  of  the  gastric  muscles,  or  whether  it  is  caused  by  a  spas- 
modic contraction  of  the  pylorus  is  yet  undecided.  Probably  both 
conditions  exist.  In  these  instances  it  appears  that  nothing  passes 
from  the  stomach  into  the  duodenum ;  anything  which  is  taken  in  the 
way  of  food  or  drink  collects  in  the  stomach  and  distends  it.  The 
presence  of  gastric  juice  may  still  further  increase  the  amount  of 
liquid  within  the  organ,  and  in  this  way  aggravate  the  condition. 
The  pr£)longed  stagnation  of  chyme  within  the  stomach  gives  rise  to 
manifold  processes  of  decomposition  and  fermentation.  Vomiting 

*  Iscbochymin,  from  laxeLv  =  detain,  and  ,vi'/«if  =  chyme. 
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usually  occurs  and  brings  temporary  relief.  The  direct  cause  of  an 
eventual  fatal  issue  is  quite  difficult  to  state.  It  may  be  due  to  auto- 
intoxication or  to  some  more  direct  injury  to  the  vagus  nerve. 

Transient  iscliochymia  may  also  apjiear  in  conditions  in  which 
the  muscles  of  the  stomach  are  weakened  and  fail  to  do  their  work 
properly,  or  in  a  beginning  stenosis  of  the  pylorus.  In  both  in- 
stances the  ischochymia  is  only  slightly  marked  —  that  is,  while 
there  is  a  retention  of  some  food  in  the  stomach,  the  greater  part  is 
transferred  into  the  small  intestines.  In  the  fasting  condition  the 
amount  of  chyme  present  in  the  stomach  is  not  large.  In  a  few  days 
the  stomach,  as  a  rule,  recu- 
perates and  by  more  energetic 
action  succeeds  in  accomplish- 
ing its  work  properly,  that  is, 
transports  all  the  chyme  to  the 
duodenum  diu'ing  the  night. 

Constant  ischochymia  is 
always  a  serious  trouble.  Pro- 
cesses of  fermentation  are  al- 
most always  present.  (Fig. 
52.)  It  is  here  that  the  occur- 
rence of  manifold  gases  has 
been  described,  as  for  instance 
sidphuretted  hydrogen,  hy- 
drogen, marsh  gas,  oxygen, 
and  carbon  dioxide.  In  some 
of  these  patients  the  gas  eruc- 
tated burns  with  a  flame  if 
lighted  (Ewald) .  Very  often 
it  is  possible  to  hear,  when 
auscultating  the  gastric  region  of  these  patients,  a  constant  bubbling 
or  sizzling  sound,  arising  from  the  rapid  formation  of  the  gas.  If 
the  gastric  contents  of  such  patients  be  obtained  and  put  in  a  cylin- 
der, one  can  perceive  the  bubbles  of  gas  rising  to  the  surface.  The 
amount  of  gas  may  be  determined,  according  to  Kuhn,  by  placing 
small  quantities  of  the  filtrate  in  a  fermentation  tube  which  is  kept 
at  blood  temperature  for  several  hours. 

Chronic  ischochymia  is  almost  always  accompanied  by  the  follow- 
ing train  of  symijtoms:  The  appetite  is  frequently  poor,  although  at 
times  it  may  be  abnormally  increased.  The  sensation  of  thirst  is 
usually  augmented  and  in  some  cases  constantly  present,  and  the 
I)atient  is  continually  tormented  with  an  extreme  feeling  of  dr\'ness 
in  his  throat.    A  feeling  of  oppression  almost  always  exists,  which 


Fig.  62.— a  Specimen  of  Chyme  Obtained  from  the 
Stomach  in  the  Fasting  Condition  from  a  Pa- 
tient (H.)  with  Ischochymia,  showing  (a),  vege- 
table cells:  (6),  partly  digested  muscle  fibres; 
(c),  starch  grains;  (d),  fat;  (e),  yeast  cells, 
bacilli,  and  cocci. 
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at  times  may  alternate  with  more  or  less  intense  pains..  The  eructa- 
tion of  gas,  which  has  a  disagreeable  odor,  is  often  met  witli.  Vomit- 
ing of  large  quantities  of  chyme,  in  which  particles  of  food  from 
previous  days  may  be  recognized,  is  one  of  the  most  important  symp- 
toms. The  vomiting  may  occur  once  or  twice  a  day,  or  once  only  in 
two  or  three  days.  There  are  very  few  cases  in  which  the  bowels 
work  regularly ;  as  a  rule,  the  most  obstinate  constipation  is  found. 
Emaciation  is  present  in  almost  all  instances,  and  it  may  occasionally 
reach  such  a  degree  that  the  patient  literally  looks  like  a  skeleton. 

In  the  advanced  stages  of  ischochymia,  the  quantity  of  urine 
voided  in  twenty-four  hours  is  greatly  reduced,  and  may  sometimes 
be  less  than  600  c.c. 

Etiology. 

Ischochymia  is  due  to  a  diminished  muscular  work  of  the  stom- 
ach, or  to  stenosis  of  the  i)ylorus,  or  to  an  open  ulcer  within  or  very 
near  the  pylorus.  In  the  latter  instances  a  spasmodic  contraction 
of  the  pylorus  takes  place. 

Course. 

The  course  of  ischochymia  will  materially  differ,  according  to  the 
etiological  factors  causing  this  condition.  Ischochymia  due  to  mus- 
cular weakness  of  the  organ  (atony)  may  occasionally  disajjpear 
without  medical  aid  and  is  in  most  instances  amenable  to  rational 
treatment.  Ischochymia  due  to  stenosis  of  the  pylorus  will  run  a 
different  course,  according  to  the  nature  of  the  stenosis.  If  the  lat- 
ter be  of  a  benign  type  (hypertrophy  of  the  i^ylorus  or  stricture  of 
the  pylorus  due  to  cicatricial  contraction)  there  are  at  first  ameliora- 
tions, which  are  due  to  an  hypertrophy  of  the  muscles  of  the  stomach 
and  to  increased  compensatory  action;  frequently,  however,  the 
symptoms  of  stenosis  return,  as  soon  as  the  pjdorus  has  become  still 
narrower,  until  at  last  no  sufficient  compensation  can  be  effected.  In 
this  stage  the  only  means  of  saving  the  life  of  the  patient  is  surgical 
intervention  in  the  way  of  establishing  a  larger  opening  between  the 
stomach  and  the  small  intestines,  which  may  be  done  either  by  Hein- 
ecke-Mikulicz  pyloroplasty  or  by  a  gastroenterostomy. 

In  all  these  cases  a  radical  cure  can  thus  be  accomplished.  The 
patients  then  gain  considerably  in  weight,  have  no  pain,  no  digestive 
troubles  whatever,  and  can  attend  to  their  daily  vocations  in  life. 
They  all  feel  as  if  "new-born,"  if  I  may  be  allowed  to  use  this  ex- 
pression. In  two  of  these  patients  I  convinced  myself,  by  means  of 
several  experiments,  of  the  prompt  forwarding  of  the  contents  of 
the  stomach  into  the  intestines.    The  chemical  condition  was  not 
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markedly  changed;  the  gastric  volume  in  the  two  patients- was  not 
appreciably  smaller  six  mouths  after  the  operation.  If  the  stenosis 
is  of  a  malignant  type,  then  the  course  will  correspond  to  the  orig- 
inal disease.  However,  it  is  here  also  possible  to  relieve  the  symp- 
toms of  ischochymia  by  an  early  gastroenterostomy. 

Before  taking  up  the  diagnosis,  we  may  consider  some  symptoms, 
which  are  characteristic  of  the  just  mentioned  etiological  factors : 

Benign  Stenosis  of  the  Pijlorus.— Only  rarely  can  the  pylorus  be  pal- 
pated as  a  small  oval  tumor  (of  small  hen's-egg  size) ;  in  most  instances- 
the  pylorus  cannot  be  felt.  All  cases  reveal  a  long  period  of  sickness 
(extending  from  two  to  fifteen  years) ,  in  which  the  appearance  of  pain 
plays  the  greatest  part.  Although  at  first,  either  with  or  without 
therapeutic  aid,  there  appear  ameliorations,  these  periods  of  eupho- 
ria, however,  are  again  and  again  interrupted  by  fresh  attacks  of 
sickness.  They  constantly  become  more  violent  and  of  longer  dura- 
tion, and  the  pains  subside  only  after  an  artificially  induced  or  spon- 
taneous vomiting  spell.  Still  later,  when  the  ischochymia  develops 
to  a  higher  degree,  not  even  vomiting  brings  entire  relief,  and  the 
patients  are  subjected  to  the  greatest  pain  and  suffering.  They 
emaciate  quickly,  and  if  there  is  no  radical  intervention  at  this  pe- 
riod, go  on  to  a  sure  death  from  starvation. 

The  following  case  is  a  good  example  of  chronic  ischochymia 
caused  by  a  benign  stenosis  of  the  pylorus. 

Louis  L  ,  40  years  of  age,  lawyer,  began  to  be  troubled  with 

his  stomach  in  the  summer  of  1891.  The  patient  was  attacked  with 
pains  after  meals  during  a  period  of  ten  days,  when  this  symptom 
disappeared  suddenly.  There  was  no  vomiting.  For  six  months  the 
patient  felt  well,  not  having  any  pains  whatever ;  he  noticed,  how- 
ever, that  he  became  tired  quicker  than  before.  In  the  winter  of 
1892  (February)  he  again  had  an  attack  of  pain  lasting  more  than  a 
month.  During  this  attack  he  vomited  twice.  He  felt  well  until 
July,  when  he  had  a  fresh  attack  of  pain  extending  over  two  to  three 
weeks,  with  four  vomiting  spells.  On  account  of  the  severe  pains  he 
could  not  lie  quietly,  but  had  to  walk  frequently  to  and  fro  in  his 
room.  In  December,  1892,  the  patient  had  another  attack  lasting 
until  Febi-uary,  1893.  He  then  had  to  vomit  frequently  (nearly 
every  other  day).  He  had  never  vomited  any  blood.  Since  the  be- 
ginning of  the  sickness  the  bowels  had  been  constipated. 

On  January  27th,  1893,  Dr.  Charles  Simmons  called  me  in  for  a 
con.sultation  and  kindly  entrasted  me  with  the  treatment  of  the  pa- 
tient. 

When  I  first  saw  the  patient  he  presented  the  picture  of  a  very 
sick  man  in  agonies  of  pain.  He  looked  pale  and  emaciated;  he 
asserted  that  he  had  lost  about  forty  ])oundH  in  weight  since  the  be- 
ginning of  his  ailment,  and  complained  of  ii  feeling  of  constriction  in 
the  abdomen  and  of  shortness  in  breathing;  he  further  complained 
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of  vomiting  large  quantities  of  fluid  and  of  obstinate  constipation. 
During  the  last  fourteen  days  tlie  i)atient  laad  taken  large  doses  of 
opium ;  he  was,  however,  very  rarely  entirely  free  from  pain. 

The  examination  of  the  chest  organs  did  not  reveal  anything 
abnormal.  Tongue  slightly  coated;  pulse,  90;  temperature,  98*^  F. 
The  whole  abdomen  was  more  or  less  bloated  and  quite  tense.  In 
the  gastric  region  no  splashing  sound  could  be  produced.  No  tumor 
could  be  felt.  The  fluid  which  the  patient  vomited  a  few  hours  before 
showed  many  blackish  flakes  swimming  in  it,  contained  a  great  quan- 
tity of  free  HCl,  gave  no  reaction  for  lactic  acid,  and  had  an  acid- 
ity =  90. 

Patient  was  instructed  to  have  a  small  meal  (well-scrajDed  meat. 
03^sters,  milk,  crackers)  every  two  hours.  The  quantity  of  liquids 
was  reduced,  and  he  was  allowed  to  take  only  150  c.c.  at  a  time. 
Besides,  oil  clysmata  were  administered.  Under  this  treatment  the 
patient  felt  somewhat  better,  although  his  ailment,  on  the  whole,  did 
not  change.  On  January  29th  he  was  instructed  not  to  take  any 
food  after  his  eight  o'clock  evening  meal  until  the  next  morning.  On 
Januai'y  30th,  at  8  a.m.,  when  fasting,  the  tube  was  inserted  into  the 
stomach  and  two  quarts  of  liquid  withdrawn.  The  stomach  was  then 
washed  with  lukewarm  water.  Patient  felt  exceedingly  well  after  this 
lavage. 

The  withdrawn  gastric  liquid  was  analyzed ;  in  this  sample  there 
were  the  blackish  flakes  mentioned  above.  The'  examination  showed : 
HCl +,  acidity  =  88,  lactic  acid  not  present;  peptone  +,  prepep- 
tone  -f-,  rennet  and  pe^jsin  +)  erythrodextrin  +. 

Microscopically :  No  particles  of  meat  can  be  found ;  amylaceous 
grains  are  present  in  considerable  quantity,  yeast  cells,  and  bacteria. 
Teichmann's  test  for  blood  shows  the  absence  of  hsmin. 

Thus  the  withdawn  liquid  consisted  principally  of  gastric  juice 
and  of  remnants  of  food  taken  the  previous  day. 

February  1st,  1893,  at  10  p.m.,  the  stomach  of  the  patient  was  thor- 
oughly washed  out;  during  the  night  he  did  not  partake  of  any- 
thing, and  on  February  2d,  at  8  a.m.,  the  stomach  was  examined  with 
the  tube,  and  a  small  quantity  of  liquid  withdrawn  (150  c.c).  The 
examination  of  this  gastric  liquid  showed:  HCl  +  ;  both  ferments 
present ;  acidity  =70.  _  rr    t  ^ 

One  more  week  the  patient  was  treated  with  lavage.  He  felt 
better  and  could  walk  out-doors.  The  pains,  however,  persisted, 
although  they  Avere  less  severe,  and  the  stomach  was  never  empty  in 
the  morning,  but  contained  more  or  less  liquid  with  food  remnants. 

February  11th,  13th,  and  15th.— Intragastric  galvanization  was 
applied  without,  however,  materially  improving  the  patient's  condi- 
tion. The  diagnosis  of  benign  stenosis  of  the  pylorus  was  made  and 
an  operation  strongly  recommended. 

Dr.  F.  Lange  undertook  the  operation  on  February  22d.  The 
pylorus  was  found  greatly  constricted.  Heiuecke-Mikulicz's  pyloro- 
plasty was  performed,  and  after  a  month's  confinement  patient  left 
the  clinic.  Although  he  was  now  able  to  partake  of  a  more  varied 
and  coarse  diet  without  vomiting,  he  notwithstanding  constantly  com- 
plained of  pain  and  had  to  resort  to  opium. 
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Ou  March  30tli  the  stomach  was  examined  one  hour  after  the  test 
breakfast :  HCl  +  ;  no  lactic  acid ;  acidity  =  120,  no  remnants  of  food 
from  the  previous  day.  It  was  supposed  that  this  high  degree  of 
acidity  might  be  the  cause  of  the  pains.  The  patient  was  therefore 
instructed  to  take  half  a  teasiioonful  of  bicarbonate  of  soda  three 
times  a  day,  two  hours  after  meals.  This  worked  like  a  charm;  the 
pains  entirely  disappeared  and  he  began  to  gain  rapidly  in  flesh. 
After  six  months'  medication  with  the  soda  the  patient  discontinued 
its  use  and  felt  perfectly  well  without  it.  He  now  attends  to  his 
business  and  has  gained  seventy  pounds  since  the  operation. 

Malujnant  Stenosis  of  the  Pylorus  or  Cancerous  Stenosis. — Cancer- 
ous stenosis  of  the  pylorus  is  a  very  frequent  occurrence.  The  greater 
number  of  cancers  of  the  stomach  lead  to  it  sooner  or  later.  Early 
recognized  cases  are  the  most  suitable  for  surgical  aid.  Wherever 
possible  the  tumor  is  resected ;  otherwise  gastroenterostom}'^  is  per- 
formed. An  operation  appears  to  me  to  be  always  indicated  when 
there  exists  ischochymia  for  some  time,  and  either  a  tumor  is  felt  or 
else  the  diagnosis  of  cancer  of  the  pylorus  can  be  made  by  other 
deductions — unless  the  tumor  have  assumed  too  extensive  dimensions 
or  the  patient  be  too  weak  to  stand  an  operation.  Assuredly  one  can 
in  many  cases  give  great  benefit  for  a  more  or  less  prolonged  period 
of  time,  and  the  sooner  the  greater.  Of  the  considerable  number  of 
cases  of  cancerous  stenosis  of  the  pylorus  which  I  have  seen  during 
the  past  five  years,  eight  have  been  operated  upon.  In  only  one  re- 
section of  the  pylorus  was  practised ;  in  all  others  gastroenterostomy 
was  performed  by  well-known  surgeons  of  this  city.  One  patient 
died  during  the  first  week  after  the  ojjeration.  The  remaining  seven 
lived  from  two  months  to  a  year. 

All  cases  of  cancerous  stenosis  reveal  a  more  or  less  short  period 
of  illness  (five  months  to  one  and  a  half  years  at  the  utmost)  and  show 
con.siderable  ischochymia.  In  most  instances,  with  but  few  excep- 
tions, a  tumor  belonging  to  the  stomach  can  be  palpated.  In  some 
of  the  cases  the  position  of  the  tumor  can  be  accurately  determined 
with  the  gastrodiaphane.  By  means  of  transillumination,  it  can  be 
concluded  whether  the  tumor  occupies  the  greater  or  lesser  curvature 
of  the  stomach,  I  append  the  drawings  of  two  cases  as  vieAved  with 
the  aid  of  the  gastrodiaphane  (Figs.  63  and  54).  Both  patients  were 
operated  on  by  Dr.  F.  Kammerer,  at  the  German  Hospital,  and 
the  diagnosis  as  to  position  of  the  tumor  was  found  to  be  correct. 
Most  cases  show  the  absence  of  free  HCl  and  the  presence  of  lactic 
acid,  although  in  some  instances  free  HCl  is  i)reseut  in  considerable 
quantities  and  lactic  acid  absent,  as  the  following  case  demonstrates : 

March  9th,  1894.— Oscar  F  ,  32  years  of  age,  silk  mauufac- 
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turer,  always  robust  and  liealtliy,  has  been  suffering  for  the  past  six 
to  seven  mouths  from  digestive  troubles  which  have  been  constantly 
increasing.  They  consist  principally  of  pain,  aud  for  the  last  four 
months  also  of  frequent  spells  of  vomiting.  Patient  has  lost  forty 
pounds  in  weight.  Bowels  not  materially  affected.  Poor  appetite. 
Patient  has  never  vomited  any  blood. 

Present  condition :  Patient  looks  thiu  aud  cachectic.  Lips  and 
cheeks  are  extremely  pale.  Chest  organs  intact.  Palliation  of  the 
abdomen  shows  painfuluess  on  pressure  in  the  gastric  region  and 
an  egg-sized  tumor  somewhat  to  the  right  and  above  the  navel.  This 
tumor  is  not  especially  painful  on  pressure,  presents  a  smooth  sur- 
face, and  is  easily  movable.    A  splashing  sound  can  be  produced  in 


Fig.  53.— Result  of  Gastrodiaphany  In  Patient  K.  N.,  with  Tumor  in  the  Gastric  Region,  a, 
The  transilluminated  zone ;  b,  the  dotted  area  slightly  translucent  on  pressure ;  c,  the  black- 
colored  area  remains  dark  even  on  pressure. 

the  gastric  region  extending  to  two  fingers'  width  above  the  sym- 
physis. 1      n  1  P 

March  9th,  at  6  o'clock  p.m.— Patient  had  taken  a  glassful  of 
milk  at  10  a.m.  and  had  had  nothing  since;  it  was  therefore  eight 
hours  after  his  last  meal.  Examination  by  means  of  the  tube  revealed 
the  presence  of  two  pints  of  chyme.  The  same  showed  a  brownish 
color,  contained  small  particles  of  casein,  aud  various  other  food- 
stuffs.   HOI  + ;  no  lactic  acid;  acidity  =  118;  free  HCl  =  94 

Patient  is  instructed  to  take  with  his  supper  rice,  milk,  and 
crackers.  .  ,  , 

March  10th.— When  fasting,  two  pints  of  chyme  are  withdrawn 
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from  the  stomach.  The  same  presents  a  brownish  color  and  contains 
food  from  previous  days— rice,  particles  of  bread,  and  casein.  Micro- 
scopically :  yeast  cells,  granules  of  starch,  sarcinse,  bacteria,  brown 
pigment.'  Chemically :  HCl  +  ;  no  lactic  acid ;  acidity  =  112 ;  pep- 
tone +  ;  propeptone  +  ;  rennet  +  ;  erythrodextriu  +  little;  achroo- 
dextriu  +  much. 

March  12th. — The  stomach  is  examined  in  the  fasting  condition 
and  the  same  result  obtained  as  on  the  10th. 

The  high  degree  of  ischochymia  and  the  presence  of  a  tumor  in 
the  pyloric  region  pointed  with  certainty  to  a  stenosis  of  the  pylorus. 
It  was  questionable,  however,  whether  the  process  was  a  benign  or  a 
malignant  one.    Whereas  the  chemical  condition  of  the  gastric  con- 


FiG.  54.— Result  of  Gastrodiaphany  in  Patient  M.  R.,  with  Tumor  in  the  Gastric  Region,  a. 
The  transilluminated  zone;  b,  the  dotted  area  slightly  translucent  on  pressure;  c,  the 
black-colored  area  remains  dark  even  on  pressure. 

tents  pointed  towards  a  benign  stenosis,  the  large  size  of  the  tumor 
and  the  relatively  short  period  of  sickness  (six  to  seven  months)  an- 
swered more  to  the  history  of  a  malignant  growth. 

After  a  consultation  with  Dr.  F.  Lange,  we  both  were  of  the  opin- 
ion that  we  had  to  deal  here  with  a  cancerous  stenosis  of  the  pylorus. 
Tlie  high  degree  of  ischochymia  appeared  to  necessitate  surgical  in- 
terference, which  should  consist  in  either  resection  of  the  pylorus  or 
in  gastroenterostomy. 

Patient  was  o7)erated  on  by  Dr.  Lange,  on  March  IGth,  1894; 
the  tumor  was  found  (raacroscoxncally)  to  be  a  cancer,  and  could  not 
be  resected  on  account  of  the  numerous  adhesions,  i)rincipally  with 
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the  colon.  Gastroenterostomy  was  performed,  and  in  about  a 
month's  time  patient  was  able  to  leave  the  hospital  and  partake  of  a 
great  variety  of  food.  Soon,  however,  regurgitation  of  bile  into  the 
stomach  appeared,  and  a  short  while  afterwards  "  peristaltic  restless- 
ness" of  this  organ  also  developed.  Both  conditions  made  the  patient 
feel  very  uneasy. 

April  19th.— Patient  was  examined  one  hour  after  Ewald's  test 
breakfast.  There  was  a  considerable  amount  of  bile  iu  the  gastric 
contents,  which  did  not  contain  any  food  from  the  previous  day. 
Chemically  :  HCl  =  0;  no  lactic  acid;  acidity  =  22. 

Diagnosis. 

Ischochymia  due  to  stenosis  of  the  pylorus,  benign  as  well  as 
malignant,  almost  always  presents  symptoms  of  vomiting*  and 
pain,  is  connected  with  a  more  or  less  considerable  loss  of  weight, 
and  objectively  shows  constant  ischochymia.  This  condition  is  best 
recognized  by  the  examination  of  the  stomach  by  means  of  the  tube 
when  fasting.  I  usually  instruct  the  patient  to  have  at  his  su^jper 
on  the  night  preceding  the  examination,  besides  soup,  meat,  and 
bread,  some  rice,  as  this  latter  is  very  easily  recognized  and  as  a 
rule  is  retained  in  the  stomach  when  the  pylorus  is  stenosed.  For 
this  examination  the  expression  method  alone  is  not  always  suffi- 
cient. Wherever  no  chyme  is  withdrawn  by  this  method,  it  is  neces- 
sary to  wash  out  the  stomach.  In  these  cases  food  is  then  contin- 
ually found  in  the  stomach.  Dilatation  of  the  stomach  is  almost 
always  present;  the  organ  occasionally  extends  from  the  margin  of 
the  ribs  far  down  to  the  symphysis. 


DiFPERENTIAIi  DIAGNOSTIC  POINTS. 

Benign  stenosis  of  pylorus. 

Malignant  stenosis  of  pylorus. 

Duration    of  ill- 
ness. 

Course  of  the  dis- 
ease. 

Long  duration  of  illness  (two  to 
fifteen  years) . 

Long  intervals  without  pain,  or 
periods  of  perfect  eupLoria. 

As  a  rule,  absent. 

Short  duration  of  illness  (five 
months  to  one  and  one-half 
years) . 

No  periods  of  perfect  euphoria, 
but  constant  and  gradual  ag- 
gravation of  the  symptoms. 

Present  iu  most  cases. 

*  Vomiting  may  sometimes  be  absent,  notwithstanding  tliat  ischochymia  has 
already  developed.  I  at  present  have  under  observation  a  patient  with  carcinoma 
pylori  (with  clearly  palpable  tumor),  who  has  been  ailing  for  tlie  last  six  months. 
The  patient  has  never  vomited  nor  lias  he  had  much  pain.  His  complaints  merely 
refer  to  loss  of  appetite  and  obstinate  constipation.  Tlie  examination  of  the  stomach 
iu  the  fasting  condition  always  reveals  the  presence  of  chyme  (coarse  food-stiilTs  arc 
principally  found).  Although  the  patient,  living  on  a  more  regulated  diet,  has 
gained  six  pounds  within  the  last  month,  nevertheless  the  ischochymia  remains 
unchanged. 
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Condition  of  Gastric  Contents. 


Benign  stenosis  of  pylorus. 


Malignant  stenosis  of  pylorus. 


Free  HCl 


Prcseut  in  the  greatest  majority 


Nearly  always  absent. 


Lactic  acid. 


of  cases. 
Absent  in  the  greatest  majority 


As  a  rule,  present. 


Acidity 
Rennet. 
Odor  . . 


of  cases. 

Always  increased  

Always  present  

Unpleasant,  disagreeable. 


Fluctuates  between  30  and  90. 
Varies. 

Very  frequently  fetid. 


A  protracted  atony  of  the  stomach  may  at  times  produce  ischo- 
chymia;  it  is  then,  however,  not  constantly  found  and  disappears 
soon  after  the  regulation  of  diet  and  rational  treatment.  The  same 
may  be  said  of  grave  forms  of  chronic  gastric  catarrh.  Here  also 
ischochymia  is  liable  to  develop  under  favorable  conditions.  The 
symptom,  however,  disai^pears  after  a  few  washings  of  the  stomach. 
In  this  way  I  believe  that  these  two  conditions  (atony  of  the  stomach 
and  chronic  gastric  catarrh)  can  be  without  difficulty  distinguished 
from  a  stenosis  of  the  pylorus,  and  can  give  no  cause  whatever  for 
mistakes. 


The  rational  treatment  of  stenosis  of  the  pylorus  consists  in  estab- 
lishing a  wider  outlet  between  the  stomach  and  intestine.  What  shall 
we  do  in  those  cases  where  either  surgical  interference  does  not  appear 
ad^■isable,  or  patients  refuse  an  operation?  In  these  instances  we 
shall  aijply  the  newer  methods  of  treatment  of  the  stomach.  We 
shall  advise  small  and  frecpient  meals.  In  benign  stenosis  the  greater 
part  of  the  nourishment  will  consist  of  albuminates,  whereas  in  can- 
cer starchy  food  plays  an  important  role.  In  both  instances  milk, 
kumyss,  or  matzoon,  given  in  small  quantities,  are  very  suitable.  In 
both  instances  lavage,  api)lied  in  the  fasting  condition,  appears  to  be 
very  useful.  After  the  lavage  the  sjiraying  of  the  stomach  with  1 
or  3 : 1,000  solution  of  nitrate- of  silver  may  be  advantageously  ad- 
ministered. Eectal  alimentation  will  greatly  aid  the  usual  nutri- 
tion for  a  time,  and  rectal  injections  of  water,  which  have  been  first 
recommended  by  Unverricht,  will  be  of  great  benefit  when  thirst  is 
presf-nt  and  the  amount  of  urine  is  decreased. 

In  benign  stenosis  of  the  pylorus,  the  application  of  massage  (ten 
minutes  twice  daily)  to  the  gastric  region  can  be  warmly  recom- 
mended. Tiikewise  the  administration  of  alkalies  in  existing  hyper- 
acidity, and  the  ap])lication  of  the  galvanic  current  when  there  are 
severe  pains,  may  be  profitably  tried. 
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Cancerous  stenosis  of  the  pylorus  liardly  admits  of  auy  treat- 
ment. Condurango  given  when  there  is  anorexia,  and  chloral  hydrate 
(a  tablespoouful  of  a  three-per-cent.  solution  every  two  to  three  hours) 
when  pains  exist,  as  has  been  recommended  by  Ewald,  are  the  most 
reliable  and  efficient  medicaments. 

Complications. 

Tetany.— 'E.  Neuman,"'  and  shortly  afterwards  Kussmaul,'"  first 
described  the  occurrence  of  tonic  and  clonic  spasms  in  the  flexors  of 
the  arms,  in  the  muscles  of  the  calf,  and  in  the  muscles  of  the  abdo- 
men as  a  complication  of  "dilatation  of  the  stomach"  (ischochymia). 
Frequently  the  muscles  of  the  face,  of  the  jaws,  and  of  the  neck  are 
likewise  affected  by  the  spasmodic  contractions.  The  eyes  are  turned 
upwards  and  occasionally  emprosthotonus  of  short  duration  occurs. 
The  crampy  contractions  are  painful;  consciousness  is  either  undis- 
turbed, partly  disturbed,  or  entirely  absent.  In  one  of  Kussmaul's 
cases,  which  had  been  published  by  Gassner,  the  attacks  had  a  dis- 
tinctly epileptiform  character.  Additional  cases  of  this  complication, 
which  have  been  mostly  described  under  the  name  of  tetany,  have 
been  published  by  Leven,  Dujardin-Beaumetz,  Hannot,  Miiller,  Ger- 
hardt,  Eenvers,  Bouveret  and  Devic,  Ewald,  Albu,  Boas,  aud  Flei- 
ner.  Real  tetany  is  characterized  by  the  sudden  appearance  of 
mostly  bilateral  tonic  contractions  of  the  muscles,  beginning  at  the 
fingers  and  toes  and  progressing  then  centripetally.  The  flexor  mus- 
cles are  principally  affected,  and  the  hand  usually  assumes  a  posi- 
tion which  has  been  characterized  by  Trousseau  as  the  obstetrical 
hand.  Only  in  rare  instances  are  the  extensor  muscles  also  affected. 
As  a  rule,  the  knees  are  bent  and  the  toes  turned  downwards,  while 
the  heel  is  turned  upwards  and  somewhat  outwards  (pes  equinus). 
The  muscles  of  the  femur  and  the  thigh  are  only  very  rarely  involved. 
The  duration  of  the  attacks  may  vary  from  five  minutes  to  several 
hours.  The.  following  symptoms,  which  exist  for  some  time  after  .the 
attacks,  are  characteristic  of  tetany : 

1.  Compression  of  the  main  nerves  or  blood-vessels  of  the  affected 
extremities  for  one  to  two  minutes  will  produce  an  attack  (Trousseau) ; 
2.  The  electrical  irritability  of  the  nerves  and  muscles  is  greatly  in- 
creased (Erb) ;  3.  The  mechanical  irritability  of  many  nerves  of 
the  extremities,  and  most  especially  of  the  facialis,  is  increased. 
Striking  with  a  finger  in  the  region  of  the  facial  nerve  produces  quick 
contractions  of  the  corresponding  muscles.  Kneading  of  the  face 
from  top  to  bottom  produces  contractions  of  the  subjacent  muscles 
(Chvostek). 
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Tlie  prognosis  of  tetany  is  quite  bad.  In  the  cases  collected  by 
Bouveret  and  Devic  there  was  a  mortality  of  seventy  i)er  cent. 

It  seems  that  this  complication  is  of  quite  rare  occurrence,  for  all 
the  cases  mentioned  in  literature  scarcely  exceed  thirty.  Tetany- 
like  convulsions  and  epileptiform  attacks  with  loss  of  consciousness 
are  met  with  far  more  frequently.  According  to  my  experience,  the 
latter  complications  occur  not  only  in  cases  of  chronic  ischochymia, 
but  also  in  other  affections  of  the  stomach. 

Thus  I  have  observed  one  case  in  a  man,  twenty-eight  years  old, 
who  suffered  for  a  great  many  years  from  a  chronic  gastric  catarrh. 
In  August,  1895,  during  a  hot  spell,  he  was  obliged  to  drink  large 
quantities  of  ice-water.  At  that  time  he  began  to  suffer  from  attacks 
of  tetany,  alternating  with  epileptiform  convulsions  and  loss  of  con- 
sciousness. During  an  attack  of  tetany,  the  patient  would  notice 
that  his  arms  and  legs  became  contracted  against  his  will  and  would 
remain  in  this  condition  for  about  ten  minutes,  he  being  perfectly 
conscious,  but  not  able  to  change  the  assumed  position  of  the  affected 
exti'emities. 

The  epileptiform  attacks  would  begin  with  a  premonitory  stage 
of  i^ain  in  the  gastric  region  and  a  restless  condition  which  would 
last  only  a  short  while.  Thereupon  the  patient  would  lose  his  con- 
sciousness entirely  and  convulsions  of  all  the  muscles  in  the  body 
would  ensue.  He  would  remain  in  this  state  twenty  to  forty  min- 
utes, would  frequently  bite  his  tongue,  and  after  awakening  usually 
had  no  idea  of  what  had  happened.  The  patient  had  such  attacks  of 
either  tetany  or  epileptiform  convulsions  once  or  twice  a  week,  and 
felt  utterly  prostrated  for  a  day  or  two  after  their  occurrence.  He 
also  complained  of  a  very  disagreeable  taste  in  the  mouth  between 
the  attacks.  On  examining  the  stomach  in  the  fasting  condition,  I 
found  that  it  was  perfectly  empty.  One  hour  after  a  test  breakfast 
free  hydrochloric  acid  was  present,  but  the  degree  of  aciditj'  was 
somewhat  diminished.  Under  lavage  and  a  general  tonic  treatment, 
the  patient's  condition  improved  and  the  attacks  became  milder  in 
form  and  ai)peared  at  much  longer  intervals;  thus  for  a  period  of  six 
weeks  the  i)atient  had  no  attacks  whatever.  The  attacks  sometimes 
occurred  without  any  apparent  cause,  sometimes,  however,  they  could 
be  referred  to  some  gross  dietetic  error ;  thus,  for  instance,  the  pa- 
tient once  took  a  very  large  piece  of  salted  herring  with  bread  and 
cheese  at  twelve  o'clock  at  night  before  retiring.  He  awoke  at  two 
and  called  his  brother,  who  slept  in  the  adjoining  room,  telling  him 
of  his  restless  condition  and  of  his  painful  sensation  within  the  stom- 
ach, and  a  few  minutes  later  was  taken  with  a  severe  convulsive  attack, 
which  Listed  for  half  an  hour,  and  during  which  he  again  severely 
bit  his  tongue. 

I  have  observed  a  similar  case  of  ei)ileptiform  attacks  in  which 
there  was  likewise  no  isdiooliymia,  but  liyperchlorhydria  and  ero- 
sions of  tlie  stomach.    In  this  case,  however,  the  attacks,  as  a  rule, 
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appeared  after  an  accidental  overloading  of  the  stomach,  alcoholic 
drinks  apparently  playing  a  great  part  therein.  In  a  third  case  I 
likewise  noticed  epileptiform  attacks  in  a  lady  of  forty  years  of  age, 
who  suffered  from  chronic  ischochymia,  due  to  a  benignant  stenosis 
of  the  pylorus. 

The  prognosis  of  these  epileptiform  attacks  seems  to  be  by  far 
more  favorable  than  that  of  real  tetany.  For  in  none  of  the  three 
cases  mentioned  have  the  attacks  thus  far  resulted  in  a  fatal  issue. 

With  regard  to  the .  etiology  of  either  tetany  or  the  epileptiform 
attacks  accompanying  severe  gastric  disorders,  three  theories  have 
been  expounded.  1.  One  theory  has  been  given  by  Kussmaul,  ex- 
plaining the  symptoms  of  tetany  and  similar  conditions  by  the  great 
loss  of  fluids  to  which  the  system  has  been  subjected,  for  this  con- 
dition is  most  frequently  found  in  patients  who  have  vomited  for  a 
long  time  and  in  this  way  lost  a  great  deal  of  liquid,  in  consequence 
of  which  the  blood  has  been  much  thickened,  while  the  nerves  and 
all  other  tissues  have  become  thoroughly  dry.  The  thirst  which  is 
met  with  in  these  patients  and  the  greatly  diminished  urinary  excre- 
tion speak  in  favor  of  this  view.  This  theory  has  latel}^  gained  a 
warm  supporter  in  Fleiner,  who  pointed  out  that  in  most  of  these 
conditions  of  stenosis  of  the  pylorus,  besides  the  slight  quantity  of 
liquid  which  is  able  to  pass  from  the  stomach  into  the  small  intes- 
tines, there  is  often  a  state  of  hypersecretion,  owing  to  which  abim- 
dant  quantities  of  gastric  juice  are  poured  into  its  cavity.  The  latter 
circumstance  increases  the  great  deficiency  of  water  in  the  system. 

2.  The  second  theory,  advanced  by  Germain  See,  explains  these 
tonic  and  clonic  convulsions  as  a  reflex  action  from  the  nerves  of  the 
stomach.  Friedrich  Miiller  is  also  in  favor  of  this  view  for  the  two 
following  reasons :  First,  tetany  is  occasionally  met  with  in  cases  in 
which  there  is  no  considerable  loss  of  fluid,  as  for  instance  in  cases 
of  intestinal  worms.  On  the  other  hand,  Miiller  was  able  to  pro- 
duce such  an  attack  of  tetany  in  one  of  his  patients  by  striking  his 
epigastrium. 

8.  The  third  theory  explains  tetany  and  similar  conditions  on  the 
basis  of  autointoxication.  In  cases  of  ischochymia,  many  processes 
of  fermentation  and  decomposition  exist,  and  these  give  rise  to  the 
production  of  toxic  elements,  which  are  liable  to  give  rise  to  the 
above-described  symptoms.  Gerhardt,  Baginski,  Paliard,  Loeb, 
Bouveret  and  Devic,  Ewald,  Heim,  Albu,  Schlesinger,  and  Kulueff 
are  all  firm  believers  in  this  autointoxication  theory.  Bouveret  and 
Devic,  and  likewise  Kulneflf,  have  been  able  to  obtain  from  the  gas- 
tric contents  of  patients  with  chronic  ischochymia  by  Brieger's 
method  (extraction  with  alcohol  and  precipitating  with  chloride  of 
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mercury)  toxic  products  of  the  diamiue  group.  Ewald  and  Jacob- 
sou,  ciud  later  Albu,  have  obtained  from  the  urine  of  a  patient  affected 
with  tetany  an  alkaloidal  substance  (the  picrin  salt) .  This  substance 
usually  appeared  in  the  urine  only  during  the  attacks  of  tetany  and 
not  in  the  intervals.  Bouveret  and  Devic  are  of  the  opinion  that  the 
toxic  products  develop  much  quicker  in  cases  of  hyperchlorhydria  if 
alcoholics  have  been  indulged  in.  Although  the  autointoxication 
theory  seems  to  be  the  most  plausible,  it  does  not,  however,  yet 
stand  as  proven. 

ABNORMAL    CONDITIONS    WITH    REFERENCE  TO 
THE  SIZE,  SHAPE,  AND  POSITION  OF  THE 

STOMACH. 

The  size  of  the  stomach,  or  its  capacity,  varies  to  a  great  extent, 
even  in  the  normal  state.  Thus  among  the  stomachs  which  Ziems- 
sen  obtained  in  autopsies  from  persons  of  about  the  same  size, 
who  during  life  had  never  complained  of  any  digestive  disorders, 
showed  the  following  figui-es  of  capacity :  The  largest  stomach  of 
these  held  1,680  c.c.  or  fifty-six  ounces,  the  smallest  250  c.c.  (eight 
ounces) ;  the  other  figures  ranged  between  these  limits.  While  some 
years  ago  any  stomach  of  very  large  size  was  considered  as  diseased, 
Ewald  first  pointed  out  that  the  organ,  no  matter  how  great  its  ca- 
pacity, may  still  be  able  to  work  perfectly  satisfactorily.  He  there- 
fore suggested  that  an  acquired  or  congenital  large  stomach  with 
normal  functions  should  be  designated  as  "  megastria."  A  very  large 
stomach  causing  manifest  digestive  disturbances  is  generally  spoken 
of  as  a  dilated  stomach  (dilatation  of  the  stomach,  gastrectasia). 
The  most  extensive  degrees  of  gastric  dilatation  are  found  in  cases  of 
obstruction  of  the  pylorus. 

Angustatio  ventriculi  denotes  an  extremely  small  stomach.  In 
very  marked  degrees  of  this  condition  the  stomach  may  have  a 
capacity  of  hardly  an  egg  in  size,  and  may  appear  even  narroAver  than 
the  duodenum  (Haller).'"  Angustatio  ventriculi  is  generally  found 
in  most  cases  of  oesophageal  or  cardiac  strictures  (principally  cancer- 
ous) ;  occasionally,  however,  it  occurs  alone  in  cirrhosis  ventriculi. 

The  shape  of  the  stomach  is  occasionally  found  altered,  caused 
by  cicatricial  changes  after  extensive  ulcers.  The  hour-glass  form  is 
one  which  gives  rise  to  grave  disturbances  and  can  frequeutl.y  be 
recognized  during  life.  Inflation  with  carbonic-acid  gas  shows  the 
liour-glass  shape  of  the  organ ;  lavage  six  to  seven  hours  after  a  meal 
wiU  occasionally  fail  to  remove  all  the  contents,  and  after  the  wash- 
Vou  VIII.— 20 
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water  Las  come  out  clear  for  a  time  there  may  occur  a  sudden  ad- 
mixture of  chyme. 

The  abuormul  positions  of  the  stomach  may  be  either  congenital 
or  acquired.  Among  the  congenital  abnormities  we  would  mention 
the  transposition  of  the  stomach  in  the  thoracic  cavity,  which  occurs 
if  there  is  a  partial  or  a  complete  defect  a.t  the  diaphragm.  The 
stomach  is  found  to  be  situated  ou  the  right  side  of  the  abdomen 
(pyloric  portion  to  the  left)  in  cases  of  general  transposition  of  the 
viscera.  Both  these  anomalies  are  extremely  rare.  Among  acquired 
anomalies  a  vertical  position  of  the  stomach  is  occasionally  found. 
The  pylorus  is  then  situated  much  lower  and  further  to  the  left  than 
normally.  This  condition  is  mostly  found  in  women  and  can  be 
easily  recognized  either  by  the  gastrodiaphaue  or  by  inflation  of  the 
stomach,  which  reveals  a  lengthy  but  narrow  configuration,  its  hori- 
zontal diameter  not  extending  to  the  right  of  the  linea  alba. 

Descensus  ventriculi  or  gastroptosis  (low  position  of  the  stom- 
ach) is  the  most  frequent  anomaly ;  it  usually  occurs  in  connection 
with  a  ptosis  of  several  other  intestinal  organs,  and  will  therefore  be 
best  described  under  enteroptosis,  or  Glenard's  disease. 

Enteroptosis,  or  Glenard's  Disease."* 

Definition. — Downward  displacement  of  the  stomach,  right  kidney, 
and  other  organs  of  the  abdominal  cavity,  causing  digestive  disturb- 
ances. 

General  Remarhs. — Although  a  descensus  of  the  stomach  as  Avell  as 
of  many  other  abdominal  organs  had  been  described  long  ago  by 
Virchow,  Leube,  Landau  and  several  other  writers,  Glenard  must  be 
credited  with  having  first  laid  sufficient  stress  upon  this  condition, 
having  recognized  its  clinical  importance  and  established  it  as  a  dis- 
tinct disease. 

The  idea  which  led  the  French  physician  to  the  discovery  of  the 
disease  designated  by  his  name  was  the  fact  that  the  whole  digestive 
tract,  which  from  the  mouth  to  the  anus  is  ten  or  fifteen  times  longer 
than  a  straight  line  connecting  both  points,  is  arranged  in  the  form 
of  different  baldachins  suspended  on  six  loops  *  by  means  of  liga- 
ments at  the  posterior  wall  of  the  abdomen. 

The  zigzag  direction  of  the  loops  offers  the  possibility  of  too  great 
a  bend,  sometimes  at  such  an  acute  angle  that  it  causes  obstruction 
to  the  passage  of  the  ingesta  or  secretions  at  the  six  main  points  of 

*  (1)  Anse  gastrique  ;  (2)  anseduodenale  ;  (3)  ause  ileo-colique  ;  (4)  ansecolique 
transverse  ;  (4  a)  anse  costo-sous-pylorique  ;  (5)  ansc  sous-pylori-costale  ;  (C)  ause 
colo-sigraoidale. 
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fixatiou.  This  miglit  occur  at  the  gastroduodenal,  duodenojejunal, 
transverse,*  or  sigmoido-rectal  curvatures. 

The  ligaments  are  not  all  of  equal  strength  and  the  iDoints  of  fix- 
ation of  several  of  them  are  especially  weak.  This  is  true  of  the 
gastroduodenal  and  the  transverse  colon  ligaments.  Thus,  from  a 
theoretical  point  of  view,  it  is  apparent  that  the  possibility  exists 
that  the  weak  ligaments  may  give  way,  under  favorable  conditions, 
and  that  a  falling  of  that  part  of  the  intestine  may  result.  This 
woiild  natiirally  exert  increased  traction  on  the  next  fixation  point, 
and  might  cause  an  obstniction  to  the  loassage  of  the  contents  of  the 
intestine,  or,  in  other  words,  a  partial  enterostenosis.  In  forty 
autopsies  Glenard  several  times  found  the  colon  transversum  dis- 
placed and  stenosed.  He  recognized  that  these  changes  in  the 
anatomical  position  must  give  rise  to  troubles,  which  should  be  con- 
sidered dependent  upon  this  condition.  In  examining  all  his  patients 
with  digestive  troubles,  he  found  that  there  were  many  so-called 
"  nervous  dyspeptics"  in  whom  he  could  discover  by  a  thorough  in- 
vestigation of  the  abdomen  that  some  abnormal  position  of  the  intes- 
tines existed.  He  described  the  following  objective  points  as  char- 
acteristic of  this  affection: 

1.  Splashing  sound  {clapotement  epigastrique) . 

2.  Pulsation  of  the  abdominal  aorta  {battement  aortique). 

3.  "Corde  colique  transverse." 

4.  In  the  right  hypochondriac  region  frequently  movable  kidney. 

By  the  term  "  corde  colique  transverse"  Glenard  means  the  resis- 
tance which  is  found  lying  over  the  aorta  3  to  5  cm.  above  the  navel, 
running  horizontally  6  to  10  cm.  on  each  side  of  the  median  line. 
This  gives  the  impression  of  a  ribbon  1  cm.  in  width,  and  was  sup- 
posed by  Glenard  to  be  the  disjjlaced  colon  transversum,  for  pressure 
on  the  right  iliac  region  at  the  beginning  of  the  colon  ascendens  pro- 
duced rumbling  sounds  in  the  "corde  transverse."  He  consequently 
concluded  that  all  the  symptoms  in  these  patients  were  caused  by  this 
abnormal  position  of  the  intestine.  He  named  this  condition  "  en- 
teroptosis." 

Srjmptomatology . 

Tljis  disease  Ijegins  with  a  prolapse  of  the  intestines,  particularly 
of  the  right  part  of  the  colon  transversum,  due  to  a  relaxation  of  the 
weak  ligamentura  colicohepaticum.  The  colon  ascendens  and  colon 
transversum,  losing  their  ligamentous  suspension,  sink  down,  and 
so  the  colon  transversum,  instead  of  running  straight  across  the 

*  "  Colique  sous-costal  droit,  "  "  colique  sous-costal  giiuche, "  "  sous-pylorique 
du  transverse. " 
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iibdoininal  cavity,  runs  obliquely  from  below  upwards.  At  the  left 
end  the  transverse  colon  is  held  in  place  by  the  strong  ligamentum 
gastrocolicum.  The  acute  angle  produced  at  this  point  by  the  pro- 
lai)se  of  the  other  end  of  the  transverse  colon  causes  a  partial  occlu- 
sion of  the  lumen  of  the  gut  (enterostenosis).  The  transverse  colon, 
therefore,  remains  contracted  and  empty,  and  gives  the  condition 
described  as  "  corde  transverse. "  Coincident  with  the  descent  of  the 
transverse  colon  there  is  a  relaxation  of  the  ligaments  {mesenteries)  of 
the  small  intestines,  and  this  produces  a  dragging  down  of  the  stom- 
ach, and  causes  the  liver  and  kidney,  through  the  ligamentum  gastro- 
colicum, to  assume  a  lower  position  than  normal  (hepatoptosis  and 
nephroptosis).  Thus  there  may  be  a  px'olapse  of  all  the  intestines — 
splanchnoptosis.  The  enteroptosis  causes  enterostenosis  and  in- 
creases the  specific  gravity  of  the  intestines,  because  they  do  not 
contain  gas,  thus  diminishing  the  abdominal  tension.  A  circulus 
vitiosus  is  produced  which,  if  not  interfered  with,  grows  worse. 

The  subjective  symptoms  of  this  disease  are :  weakness  and  a  con- 
stant feeling  of  lassitude ;  difficulty  in  digestion  of  fats,  farinaceous 
food,  acids,  pure  wine,  pure  milk,  with  an  increase  in  the  digestive 
troubles  about  three  hours  after  meals ;  sleeplessness ;  usually  con- 
stipation or  irregularity  of  the  bowels. 

The  objective  conditions  are :  decreased  tension  of  the  abdomen ; 
prolapsus  of  the  abdominal  contents  (enteroptosis,  gastroptosis,  fre- 
quently movable  kidney,  movable  liver) ;  enterostenosis. 

Glenard  distinguishes  three  different  periods  of  the  disease :  (1) 
Atonie  gastrique  par  enteroptose ;  (2)  mesogastrique,  gastroptose ;  (3) 
neurasthenique,  enterostenose — and  describes  them  as  follows : 

During  the  first  period  of  the  disease  (atonie  gastrique  par  ente- 
roptose) the  patient  eats  everything,  but  experiences  slight  somno- 
lence or  a  burning  sensation  after  meals;  about  2  o'clock  a.m.  the 
sleep  is  interrupted  for  a  few  minutes.  Generally  there  is  one  evacu- 
ation of  the  bowels  in  the  morning,  of  somewhat  diarrhoeic  nature; 
there  is  a  gradual  loss  of  strength. 

In  the  second  period  (mesogastrique,  gastroptose)  the  patient 
avoids  fat,  farinaceous  food,  acids,  milk,  wine ;  complains  of  a  sensa- 
tion of  dragging,  false  hunger,  and  emptiness  about  three  hours 
after  meals.  About  2  o'clock  a.m.  he  remains  awake  for  two  or  three 
hours;  suffers  from  constipation,  interrupted  once  in  a  while  by 
diarrhoeic  evacuations;  always  feels  tired,  particularly  when  arising 
and  about  3  o'clock  in  the  afternoon. 

In  the  third  period  (neurasthenique,  enterostenose)  the  patient 
has  lost  about  thirty  or  forty  pounds  and  is  not  sufficiently  nour- 
ished; he  has  lived  on  milk  diet,  on  purees,  beef  tea— on  the  most 
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improbable  meals ;  complaius  of  a  weighty  sensation  or  cramps  in 
the  stomach,  and  is  almost  constantly  suffering.  He  does  not  sleep; 
the  constipation  is  most  obstinate ;  the  daily  enemata  with  difficulty 
effect  an  evacuation  of  fatty  scybala  surrounded  by  mucus  or  pseudo- 
membranes  from  time  to  time.  There  is  constant  complaint  of  great 
weakness,  so  that  he  hardly  leaves  the  room,  and  lies  on  the  lounge 
constanth'.  He  presents  the  most  varied  nervous  symptoms,  cere- 
bral, spinal,  sympathetic,  both  psychical  and  physical. 

After  having  given  a  description  of  enteroptosis  based  on  the 
views  of  Glenard,  it  is  important  to  reflect  whether  the  objective 
points  given  by  this  author  should  be  understood  in  the  way  he  inter- 
preted them.  Ewald,'"  who  first  described  "Glenard's  disease"  in 
Germany,  is  of  the  opinion  that  the  "  corde  colique  transverse"  is  in 
realit}^  the  pancreas.  The  clapotement,  or  splashing  sound  of  the 
stomach,  found  two  to  six  hours  after  meals — one  of  the  other  objec- 
tive points — appears  in  many  other  conditions  of  stomach  derange- 
ments and  is  by  no  means  characteristic  of  enteroptosis.  The  best 
and  siirest  way  of  recognizing  enteroptosis  is  to  determine  the  exact 
position  of  the  stomach.  Ewald  has  laid  much  stress  on  this  point. 
He  inflates  the  stomach  with  air,  and,  finding  the  small  curvature  of 
the  stomach  below  the  ensiform  process  or  midway  between  it  and 
the  navel,  he  concludes  that  "  gastroptosis"  is  present,  and  then  the 
diagnosis  of  general  "  enteroptosis"  is  justified. 

In  order  to  recognize  the  position  of  the  stomach,  one  can  make 
use  of  "gastrodiaphany."  I  have  had  the  opportunity  of  observing 
cases  of  enteroptosis  where  the  stomach  (small  curvature)  as  shown 
by  the  gastrodiaphane  was  situated  below  the  umbilicus  and  reached 
with  its  greater  curvature  the  symjjhysis  pubis.  These  cases,  how- 
ever, must  be  considered  as  the  highest  degrees  of  "gastroptosis." 

The  frequency  of  Glenard's  disease  will  depend  upon  the  means 
employed  in  the  diagnosis  of  "enteroptosis."  If  the  diagnosis  is 
made  only  in  those  cases  where  a  real  "  gastroptosis"  is  found,  the 
percentage  will  be  small ;  otherwise  it  will  be  quite  large.  Among 
tliirteen  hundred  patients  with  digestive  troubles  Glenard  found  four 
hundred  with  "enteroptosis."  Among  these  four  hundred  one  hun- 
dred and  forty-eight  had  also  a  movable  kidney  (enteronephroptosis) 
and  nineteen  had  movable  liver  (enterohepatoptosis) .  Ewald  esti- 
mated the  number  of  cases  of  enteroptosis  among  his  patients  at 
about  thirtf;en  jjer  cent. 

Treatment. 

As  tliis  whole  series  of  symptoms  is  caused  and  explained  by  (1) 
enteroptosis,  (2)  enterost^inosis,  and  (3)  deficient  nutrition,  the  fun- 
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damental  indicatious  for  successful  treatment  are  pointed  out  by 
Gleuard  as  follows : 

1.  The  intestines  must  be  raised  and  maintained  in  their  position; 

2.  The  abdominal  tension  must  be  increased ; 

3.  The  bowels  must  be  regulated; 

4.  The  secretions  of  the  digestive  tract  and  of  the  annexed  glands 
must  be  stimulated ; 

5.  The  alimentation  must  be  regulated  and  the  digestion  assisted; 

6.  The  organism  must  be  stimulated. 

The  first  two  points  are  accomplished  by  wearing  an  abdominal 
bandage  reaching  to  the  navel  and  exerting  a  pressure  upon  the  hypo- 
gastrium  from  below  upwards.  This  bandage  raises  the  intestines 
and  increases  the  tension  of  the  abdomen. 

In  order  to  regulate  the  bowels  Glenard  gives  his  patients,  a  quar- 
ter of  an  hour  before  breakfast,  sodium  sulphate  4.0,  magnesium  sul- 
phate 3.0,  in  half  a  glassful  of  water;  or  half  a  glass  of  Hunyadi 
Jauos;  or  one-quarter  of  a  glass  of  Rubinat;  or  a  teaspoonful  of 
Carlsbad  salt;  or  pills  consisting  of  0.05  aloes,  or  0.05  extractum 
rhei.  The  fourth  requirement  must  be  accomplished  by  massage, 
electricity,  and  lavage  of  the  stomach ;  and  the  sixth  by  gymnastic 
exercises. 

As  to  alimentation  Glenard  has  given  the  following  table : 
During  the  First  Stage  of  the  Disease. — Boiled  meat,  roast  game, 
odorless  squabs,  brain;  farinaceous  vegetables  (lentils,  potatoes), 
rice,  carrots ;  grapes,  very  ripe  fruit ;  fried  eggs,  oysters,  liver  (fat) ; 
Gerx  and  Gruyere  cheese;  red  wine  diluted  with  water;  sauces, 
juices,  lard,  fritures,  Italian  pates,  salad;  pure  red  wine,  creams,  un- 
diluted boiled  milk,  fresh  milk. 

Second  Stage  of  the  Disease. — Roast  meat  (beef,  mutton,  veal,  chick- 
en), lean  ham;  fish  (sole,  white  fish,  trout);  scrambled  eggs;  fresh 
vegetables,  well  cooked,  English  style;  cheeses  (Brie,  Camembert); 
baked  apples,  preserves,  compotes;  chocolate,  beer,  cider  ('?),  white 
wine  ('?). 

Third  Stage  of  the  Disease. — Eaw  meat  (beef,  mutton),  raw  eggs, 
stale  bread,  co£fee  with  milk  (one-third  milk,  two-thirds  coffee) ; 
coffee,  tea,  water,  water  with  cognac,  champagne;  broiled  meat 
(roast  beef,  mutton,  lamb  chops,  tenderloin  of  beef) ;  eggs,  bouillon, 
preserves. 

I  agree  with  Glenard  in  regard  to  the  bandage  which  should 
support  and  elevate  the  intestines,  but  the  medicinal  and  dietetic 
treatment  must  be  made  dependent  upon  the  result  of  a  chemical  anal- 
ysis of  the  stomach  contents.  For,  according  to  ray  experience,  the 
chemical  condition  of  the  stomach  in  these  cases  of  "  enteroptosis"  is 
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not  always  the  same.  In  those  cases  where  there  is  hyperacidity — 
which  is  the  case  with  the  greater  number  of  this  class  of  patients — 
GlenarcVs  rules  are  excellent;  but  where  there  is  an  insufficiency  or 
an  absence  of  HCl,  the  treatmentwill  have  to  be  modified  accordingly. 

NERVOUS  AFFECTIONS  OF  THE  STOMACH. 

Deviations  from  the  normal  i)rocess  of  gastric  digestion  not  based 
upon  pathological  anatomical  changes  are  considered  as  gastric  neu- 
roses. We  are  accustomed  to  ascribe  the  different  functions  of  the 
stomach  to  the  action  of  special  nerves.  Although  physiological  ex- 
periments have  as  yet  not  enabled  us  to  discover  special  nerves  gov- 
erning secretion,  motion,  or  sensibility  of  the  organ,  still  clinically 
many  facts  speak  in  favor  of  such  an  assumption.  The  neuroses  of 
the  stomach  are  also  occasionally  designated  as  "  functional  disturb- 
ances." The  different  gastric  neuroses  may  appear  either  separately 
or,  occasionally,  in  combination  with  each  other.  As  a  rule,  these 
neuroses  occur  most  frequently  in  women,  especially  between  the 
ages  of  seventeen  and  forty ;  in  men  also  the  middle  period  of  life 
shows  a  predilection  for  these  disturbances.  As  a  predisposing  fac- 
tor for  these  neuroses  the  following  conditions  must  be  recognized : 
severe  mental  exertions,  worry,  unusual  excitement,  sexual  excesses. 

The  recognition  of  the  neurosis  is  not  always  easy.  The  prin- 
cipal point  of  importance  is  the  exclusion  of  any  organic  lesion  of 
the  organ.  The  following  symptoms,  which  frequently  recur  in  gas- 
tric neuroses,  have  been  especially  well  described  hj  Boas,  and  will 
facilitate  the  recognition  of  the  nervous  element  of  the  affections  in 
question. 

The  entire  nervous  system  shows  more  or  less  deviation  from 
the  normal.  There  may  be  present  headache,  insomnia,  conditions 
of  dejjression,  or  on  the  other  hand,  excitation,  increased  sensitive- 
ness. Objectively  there  may  be  an  increase  or  diminution  of  the  re- 
flexes of  the  skin  and  tendons,  hypersesthesia  at  some,  paraesthesia 
or  anfesthesia  at  other  places.  Frequently  there  exists  constant  or 
intermittent  i)olyuria.  The  general  condition  may  be  good  or  various 
degrees  of  emaciation  may  be  present. 

The  digestive  system  is  characterized  by  a  condition  of  "  labile 
gastric  intestinal  function."  The  subjective  symptoms  are  not  always 
necessarily  connected  with  the  act  of  digestion.  The  digestive  com- 
jjlaints  are  usually  independent  of  the  quality  and  quantity  of  the 
ingested  food.  Dietetic  errors  are,  as  a  rule,  not  followed  b^'  an}' 
aggravation  of  symyjtoras ;  while  the  character  of  the  food  does  not 
have  any  influence  upon  the  severity  of  the  symptoms,  there  are  occa- 
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sionally  some  other  factors  in  the  way  of  climate  and  surroundings 
which  play  an  important  part  in  the  amelioration  or  deterioration  of 
the  condition.  Objectively  changes  in  the  condition  of  gastric  secre- 
tion and  of  the  motor  function  of  the  stomach  as  well  as  of  the  in- 
testines frequently  occur.  Thus  complete  acidity  may  alternate 
during  a  short  period  with  normal  secretion.  The  condition  of  the 
motor  functions  of  the  stomach  frequently  changes.  The  state  of  the 
bowels  is  also  very  variable ;  thus  constipation  frequently  alternates 
with  diarrhoea,  or  an  acute  diarrhoea  may  suddenly  appear  at  a  time 
when  the  bowels  are  regular. 

According  to  Kosenthal, "'°  the  neuroses  of  the  stomach  are  best 
divided  into :  (1)  Sensory,  (2)  motor,  and  (3)  secretory  neuroses  of 
the  stomach. 

Sensory  Gastric  Neuroses. 

Sensory  gastric  neuroses  may  be  advantageously  divided  into  two 
large  groups :  (a)  Those  comprising  abnormal  sensations  of  a  more  or 
less  general  nature,  which,  however,  point  directly  or  indirectly  to 
the  stomach;  (fc)  special  sensations  which  emanate  from  the  stomach 
itself. 

The  need  for  food  makes  itself  felt  through  the  sensation  of  hun- 
ger, the  need  for  drink  through  that  of  thirst.  The  nervous  centre  for 
these  sensations  appears  to  be  located  in  the  medulla  oblongata  (R. 
Ewald  and  Rosenthal).  The  stomach  is  the  organ  into  which  aU 
substances  satisfying  hunger  and  thirst  are  introduced.  The  act  of 
satisfying  the  sensation  of  hunger  with  relish  is  called  "appetite." 
Normally  there  appears  in  man  a  slight  feeling  of  hunger  at  the  usual 
meal-time.  A  man  relishes  the  food  he  takes  until  at  the  end  of  the 
meal  a  feeling  of  satiety  apjjears.  The  latter  may  be  best  character- 
ized by  noting  the  point  at  which  the  sensation  of  hunger  has  entirely 
disappeared.  On  going  beyond  this  point  to  any  extent — i.e.,  by 
continuing  to  introduce  food  into  the  organ  a  sensation  of  weight 
and  tightness  around  the  stomach  develops.  This  can  then  be 
hardly  considered  as  a  normal  process,  and  is  the  way  the  stom- 
ach responds  to  interference  with  its  habitual  mode  of  work.  The 
time  at  which  hunger  appears  is  physiologically  variable  and  depends 
upon  the  time  persons  are  accustomed  to  take  their  meals.  On  this 
account  there  are  people  who  feel  hungry  only  twice  a  day,  as  they  are 
in  the  habit  of  taking  only  two  meals  daily ;  others  again  who  feel 
liungry  about  every  three  hoitrs,  as  they  are  accustomed  to  take  five 
meals  a  day,  and  so  on.  Although  the  ingestion  of  food  may  some- 
times lead  to  some  variations  in  the  time  at  which  hunger  is  experi- 
enced, so  that  a  man  who  is  in  the  habit  of  taking  a  small  meal  at  a 
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certain  period  during  the  day,  after  having  had  a  much  larger  meal 
than  customary,  will  perhaps  not  feel  hungry  at  his  next  meal,  this 
is  less  marked  than  the  influence  of  the  time  at  which  the  meals  are 
ordinarily  taken.  Thus  every  one  knows  that  if  he  has  been  accus- 
tomed to  take  his  lunch,  for  instance,  at  one  o'clock,  the  hungry  feel- 
ing will  appear  at  one,  and  if  not  satisfied  within  a  certain  period  of 
time,  half  an  hour  to  an  hour,  then  very  frequently  will  disappear  to 
return  at  the  next  meal. 

Pathologically  we  find  that  the  above-named  sensations  may  exist 
either  in  an  exaggerated  form,  or  may  be  greatly  diminished  or  even 
absent. 

Bulimia. 

Bulimia  OS^D?,  ox,  -'-v-"'?,  hunger)  or  cynorexia  {xuwv^  dog,  ops^(?,  ap- 
petite), or  hyperorexia,  signifies  a  condition  in  which  the  sensation  of 
hunger  is  greatly  increased,  and  occurs  oftener  and  in  a  stronger  de- 
gree than  normally.  Bulimia  may  exist  alone  as  a  primary  affection 
or  may  be  associated  with  various  other  disorders,  and  is  then  consid- 
ered as  a  secondary  affection.  Thus  ulcer  of  the  stomach,  hyper- 
chlorhydria,  cancer  of  the  stomach,  intestinal  troubles,  tapeworm, 
Graves'  disease,  hysteria  and  neurasthenia,  and  tumors  of  the  brain 
are  all  liable  to  be  complicated  with  bulimia. 

Symptomatology. 

Bulimia  may  appear  periodically  and  last  only  a  short  time  (a 
few  days)  or  may  exist  chronically  and  last  for  months  or  even  years. 
The  periodical  form  is  usually  characterized  by  much  greater  inten- 
sity than  the  chronic.  An  attack  of  bulimia  may  be  described  as 
follows :  In  the  midst  of  perfect  eujDhoria,  a  feeling  of  intense  hun- 
ger overcomes  the  patient  with  a  persistent  desire  to  satisfy  it.  This 
hungry  sensation  is  associated  with  a  gnawing  feeling  in  the  stom- 
ach, and  the  utmost  fear  and  anxiety,  as  if  something  alarming  were 
going  to  happen.  If  the  feeling  of  hunger  is  not  satisfied  very 
quickly,  then  severe  headache  and  trembling  of  the  body  or  even 
fainting  spells  may  occur.  The  patient  in  such  a  condition,  as  a 
rule,  disregards  conventionalities  and  tries  to  obtain  whatever  food 
he  can,  in  order  to  overcome  this  painfiil  craving  of  his  stomach.  As 
a  mle,  a  small  quantity  of  nourishmeut  is  sufiicieut  to  arrest  the 
attack,  sometimes,  however,  large  quantities  of  food  have  to  be  taken. 
Thus  Peyer  "'  describes  the  case  of  a  woman  who  was  suddenly  seized 
with  an  attack  of  bulimia,  so  that  slie  could  not  return  home  from 
the  house  of  a  neighbor  whom  she  was  visitiug.   In  forty-five  minutes 
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she  ravenously  devoured  three  pints  of  milk,  twenty-three  eggs,  and 
two  pints  of  strong  wine.  After  this  meal  she  became  quieter,  went 
to  sleep  and  awoke  perfectly  well  on  the  following  day. 

The  primary  cause  of  bulimia  appears  to  be  a  deraugemeut  of  the 
nervous  apparatus  for  the  hunger  sensation.  This  derangement  may 
be  either  central  or  peripheral.  Hypermotility  was  found  by  Leo 
in  a  patient  troubled  with  bulimia;  but  although  present  in  some 
instances  it  is  by  no  means  a  constant  symptom.  Thus  Ewald  re- 
ports a  case  of  bulimia  in  which  the  motor  function  of  the  stomach 
was  perfectly  normal. 

Treatment. 

The  treatment  should  always  be  directed  against  the  primary 
cause  of  the  trouble.  Thus  helminthiasis  must  be  removed  by 
extract  of  male  fern.  Hyperchlorhydria  should  be  treated  by  car- 
bonate of  soda,  diabetes  by  a  meat  diet,  and  so  on.  Cases  of  neu- 
rasthenia or  hysteria  will  have  to  be  treated  as  such.  The  following 
means  at  our  command  may  be  directed  against  bulimia  as  a  distinct 
disorder : 

Very  frequent  small  meals  (every  two  hours). 

The  bromides  should  be  given  in  large  doses,  twice  daily,  as  for 
instance  potassium  or  sodium  bromide,  in  doses  of  1.5  gm.  (gr.  xx.), 
or  bromide  of  strontium  12  gm.  to  60  c.c.  peppermint  water,  one  tea- 
spoonful  twice  daily,  or — 

Ammon.  brom., 

Sodii  brom.,  aa  8.0    3  ij. 

Aq.  menth.  pip.,  60.0    |  ij. 

S.  One  teaspoonlul  twice  daily. 

Eosenthal  recommends  the  use  of  cocaine  in  doses  of  3  to  5  cgm. 
(gr.  f-f)  twice  daily. 

Opium  or  codeine,  in  doses  of  3  to  4  cgm.  (gr.  ss.)  three  times  daily, 
may  be  advantageously  employed. 

Arsenic, 

Sol.  arsen.  Fowleri, 

Aq.  menth.  pip  ,    .       .      .       .  aa5.0    3  ias. 

S.  Six  drops  three  times  daily. 

A  change  of  climate,  sojourn  in  the  mountains  or  at  the  seashore, 
is  frequently  benej&cial. 

Pabobbxia  (Pebversion  of  AppETm3). 

Parorexia  denotes  a  condition  iu  which  the  appetite  is  directed 
towards  special  and  peculiar  kinds  of  food.  There  exist  three  de- 
grees of  parorexia :    1.  Malacia:  an  increased  desire  for  spiced  food- 
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stiiffs,  as  for  instance  mustard,  salad,  vinegar,  green  fruits,  etc.  2. 
Pica :  the  appetite  manifests  itself  for  substances  which  are  not  in 
reality  foods,  thus  for  coal,  ashes,  chalk,  earth,  sand,  insects.  3. 
Allotriophagia :  there  seems  to  be  a  craving  for  substances  which 
are  decidedly  disgusting  or  harmful,  as  for  instance  faecal  matter, 
needles,  pins,  etc. 

T^'hile  the  first  form  (malacia)  is  met  with  in  many  disturbances 
of  the  stomach  or  in  different  neurotic  conditions  of  the  system  (neu- 
rasthenia), the  latter  two  conditions  appear  only  in  severe  forms  of 
hysteria,  and  more  frequently  in  idiots  and  lunatics. 

Polyphagia. 

Polyphagia  denotes  a  condition  in  which  excessive  amounts  of 
food  have  to  be  taken  in  order  entirely  to  satisfy  the  feeling  of  hun- 
ger. Polyphagia  is  met  with  in  the  same  conditions  as  bulimia,  and 
especially  in  the  following  disorders:  Cancer  of  the  pancreas  or 
spleen,  fistulous  opening  of  the  gall  bladder,  diabetes,  and  some  tu- 
mors of  the  brain.  But  polyphagia  may  also  be  observed  as  a  primarj' 
affection  in  neurotic  xJersons.  Like  bulimia,  polyphagia  may  either 
appear  in  the  form  of  attacks  of  short  duration  or  exist  as  a 
chronic  trouble.  The  amount  of  nourishment  which  may  be  de- 
voured by  the  patient  during  such  an  attack  of  polyphagia  is  some- 
times enormous.  Thus  Rosenthal  reports  the  case  of  a  woman, 
twenty-eight  years  old,  who  devoured  at  one  meal  an  entire  large 
fried  goose  and  a  big  portion  of  bread.  Bouveret  '^^  mentions  a  case 
reported  by  Percy :  The  patient,  Tarare  by  name,  when  seventeen 
years  old  could  partake  of  one  hundred  pounds  of  meat  in  twenty- 
four  hours. 

Akoria. 

By  akoria  is  designated  the  lack  of  the  sensation  of  satiety  {y-opiv- 
'■''j'l'-,  I  feel  satiated).  The  main  symptom  of  this  condition  consists 
in  the  loss  of  the  feeling  a  person  normally  experiences  at  the  end  of 
the  meal  which  tells  him  that  he  has  had  enough.  The  patient 
with  akoria  never  knows  when  to  stop  eating.  Frequently  akoria  is 
found  combined  with  jjolyphagia,  but  not  always.  It  is  met  with  in 
similar  conditions  of  bulimia  and  polyphagia,  neurasthenics  and 
hysterics  forming  the  large  majority  of  cases. 

Nervous  Anorexia. 

Under  the  term  anorexia  (ofe^ci,  appetite)  is  understood  a  com- 
jjlete  absence  of  the  sensation  of  hunger,  combined  with  loss  of  appe- 
tite.   "While  anorexia  is  met  with  in  almost  all  organic  as  well  as 
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functioual  disorders  of  the  stomach,  "uervous  anorexia"  may  at 
times  appear  as  a  primary  aflfection,  unassociated  with  the  conditions 
just  mentioned.  The  cause  of  this  primary  anorexia  may  be  either 
a  depressed  condition  of  the  hunger  centre  or,  according  to  Eosen- 
thal,  a  kind  of  hypersesthesia  of  the  gastric  mucous  membrane.  As 
etiological  factors  are  frequently  found  great  mental  depression,  as 
after  a  death  in  the  family,  worry,  anxiety,  fright,  etc. 

Symptomatology. 

The  patient  at  first  complains  of  loss  of  appetite  and  begins  to 
eat  less.  As  a  rule,  all  kinds  of  meat  are  first  discarded  from  the  bill 
of  fare.  Later  on  bread,  butter,  and  afterwards  most  solid  food  sub- 
stances are  avoided  and  the  patient  subsists  only  on  a  small  quantity 
of  milk  and  some  soup.  For  quite  a  while  the  patient  apparently 
maintains  his  healthy  appearance  and  does  not  even  seem  to  lose  iu 
weight.  The  small  quantities  of  food  the  patient  takes  are  now  still 
further  reduced.  Even  the  encouragement  on  the  part  of  the  family- 
to  take  more  nourishment  fails  to  have  any  effect,  the  iiatient,  as  a 
rule,  obstinately  refusing  to  do  so.  It  was  Sollier  who  laid  partic- 
ular stress  upon  this  symjjtom,  and  suggested  designating  this  con- 
dition by  the  name  of  "  sitieirgy"  {rrtrurj^  food,  and  to  repel).  At 
this  stage  the  patients  lose  considerably  in  weight  and  begin  to  look 
emaciated,  have  cold  extremities,  a  slow  pulse  (50  to  60)  and  reduced 
temperature  (95°  to  96°  F.) ;  they  grow  anaemic  and  weak,  and  very 
soon  are  hardly  able  to  leave  their  beds.  The  appearance  of  such  a 
patient  in  this  stage  of  the  disease  is  very  similar  to  that  of  a  con- 
sumptive. The  face  is  pale,  the  eyes  sunken,  the  skin  dry,  the 
extremities  slightly  cyanosed,  and  the  abdomen  retracted.  If  the 
i:)atieut  still  continues  to  refuse  food,  the  condition  may  terminate 
fatally.  Such  cases  of  nervous  anorexia  ending  in  death  have  been 
reported  by  Gull,  Charcot,  Bosenthal  and  others. 

Eosenthal's  case  was  as  follows :  The  patient,  female,  seventeen 
years  old,  had  suffered  for  eighteen  months  from  anorexia.  After 
this  period  she  took  only  30  to  40  gm.  of  milk  per  day.  The  patient 
became  emaciated  and  looked  like  a  skeleton.  She  could  not  sleep 
and  could  not  leave  her  bed.  Isolation  of  the  patient  or  forced  ali- 
mentation could  not  be  employed  under  the  existing  circumstances. 
Symptoms  of  rapidly  progressing  inanition  appeared,  in  couueetiou 
with  shortness  of  breath,  dysphagia  and  alalia,  all  signifying  anremia 
of  the  bulbar  centres,  the  case  terminating  fatally. 
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Diagnosis. 

The  diagnosis  of  anorexia  is  not  difl&cult,  as  soon  as  nervous 
symptoms  are  present.  In  making  the  diagnosis  of  nervous  anorexia 
organic  aft'ectious  of  the  stomach  must  first  be  excluded.  The  first 
stage  of  tuberculosis  may  at  times  be  mistaken  for  nervous  anorexia, 
esjiecially  if  there  exists  no  cough  or  if  tubercle  bacilli  are  absent 
from  the  sputum.  One  point,  which  is  quite  valuable  in  making  the 
diagnosis  of  nervous  anorexia,  is  the  circumstance  that  patients  Avith 
the  latter  condition  are  not  in  any  way  alarmed  about  their  loss  of 
appetite,  while  anorexia  existing  in  organic  disorders  of  the  stomach, 
like  cancer,  etc.,  evokes  fear  and  anxiety. 

Treatment. 

In  the  early  stage  of  the  disease  the  treatment  is  quite  easy.  It 
is  merely  necessary  to  impress  the  patient  with  the  idea  that  he  must 
take  suflicient  food.  The  meals  should  be  taken  at  regulated  periods, 
and  food  should  be  given  to  the  patient  without  any  previous  question- 
ing as  to  whether  he  would  like  it  or  not.  At  meal-times  he  should 
be  encouraged  to  take  his  entire  portion.  A  liberal  variety  of  foods  is 
also  of  importance.  In  the  way  of  medicines  most  of  the  bitter  tonics, 
which  stimulate  the  apjjetite,  are  indicated.  Thus  nux  vomica,  in 
the  form  of  the  tincture,  may  be  given  in  doses  of  ten  drops  three 
times  daily,  or  fluid  extract  of  condurango,  twenty  drops  three  times 
daily.  Boas  recommends  fluid  extract  of  Peruvian  bark,  one  tea- 
spoonful  three  times  daily.  Orexinum  basicum  in  doses  of  2  to  3 
dcgm.  (gr.  iij.-ivss.)  in  wafers  three  times  daily,  is  useful.  All  these 
stomachics  should  be  given  about  one-quarter  of  an  hour  before  meals. 

The  longer  the  disease  has  existed  the  more  difficult  it  becomes 
to  combat  it  successfully.  If  it  is  already  of  long  standing,  and  has 
led  to  a  high  degree  of  emaciation  and  other  pronounced  symj^toms  of 
inanition,  then  treatment  in  the  house  of  the  patient  is  hardl}^  ever 
successful.  Charcot  first  laid  stress  upon  the  importance  of  isolat- 
ing the  patient  from  his  surroundings.  This  plan  of  treatment  has 
been  still  further  advanced  by  Weir  Mitchell in  this  country,  and 
this  method  is  known  as  the  Weir  Mitchell  rest  cure.  The  principle 
of  this  cure  consists  first  in  isolation  of  the  patient  from  his  family ; 
secondly,  in  strict  supervision  by  the  x>hysician,  and  by  a  constant 
attendant;  thirdly,  in  ample  feeding,  so  that  a  state  of  hypernutrition 
maybe  established;  fourthly,  in  the  application  of  massage  and  elec- 
tricity, which  may  be  considered  as  adjuncts  to  the  above-mentioned 
plan  of  treatment. 
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In  cases  in  which,  food  is  absolutely  refused,  even  after  isolation 
forced  alimentation  or  gavage  (feeding  by  means  of  the  tube)  becomes 
necessary.  Frequently  after  the  patient  has  been  nourished  by  arti- 
ficial means  for  a  few  days,  he  gains  the  conviction  that  his  stomach 
is  able  to  digest  food  and  then  begins  to  eat  spontaneously.  Good 
fresh  air  and  an  organic  iron  preparation  like  Gude's  peptoman- 
gan  or  Pizzala's  or  Dietrich's  albuminate  of  iron  or  Boehriuger's 
ferratin  may  be  advantageously  administered,  especially  after  the 
patient  has  begun  to  improve.  Arsenic  may  also  be  administered, 
either  alone  or  in  conjunction  with  the  above-mentioned  iron  prepa- 
rations; thus  Fowler's  solution,  two  to  three  drops  three  times  daily 
in  water,  or  Levico  or  Koncegno  mineral  water  may  be  given,  one  to 
two  tablespooufids  daily.  As  a  rule,  the  patient  should  not  leave  the 
sanatorium  until  he  has  regained  his  former  weight.  In  the  latter 
instance  there  is  no  danger  of  relapses. 

Special  Sensations  Within  the  Stomach  Itself. 

In  its  normal  state  the  stomach  communicates  hardly  any  sensa- 
tions whatever  to  our  consciousness.  As  a  rule  we  lose  track  of  the 
food  we  take  as  soon  as  it  has  passed  our  palate  and  has  been  swal- 
lowed. Plain  articles  of  food  and  the  most  delicious  dishes  are 
equally  quickly  forgotten.  Cold  articles  of  food  and  warm  beverages 
do  not  manifest  their  presence  by  any  special  sensations  within  the 
stomti^ch.  Notwithstanding  these  facts  it  is  certain  that  the  stomach 
physiologically  is  not  devoid  of  sensation.  Thus  ice-water  taken  in 
large  quantities  on  an  empty  stomach  gives  rise  to  a  sensation  of 
slight  cold  in  the  gastric  region,  especially  near  the  scrobiculus. 
The  faradic  current  ajDplied  within  the  stomach  (one  electrode  within 
the  organ,  the  other  at  the  back)  produces  a  sensation  either  of  slight 
burning  or  of  weight  in  the  gastric  region,  provided  the  current  is 
sufficiently  strong.  If  it  were  not  for  these  experiments,  we  might 
imagine  that  the  stomach  is  an  organ  which  normally  does  not  trans- 
mit any  perception  to  the  brain.  This  fact,  which  ai^plies  alike  to 
the  stomach  as  well  as  to  the  other  vegetative  organs  of  our  system, 
is  of  great  importance  and  a  wise  provision  of  nature;  for  it  enables 
us  to  busy  ourselves  with  all  kinds  of  brain  work  without  being  con- 
stantly disturbed  by  the  functional  processes  and  needs  of  our  diges- 
tive organs. 

In  contrast  to  the  small  degree  of  sensation  which  jDhysiologically 
exists  in  the  stomach,  the  activity  of  the  sensory  apparatus  may  be 
pathologically  increased  and  then  give  rise  to  marked  discomfort. 
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Gastric  Idiosyncrasies. 

There  are  some  individuals  who  cannot  ingest  certain  substances 
without  manifesting  a  train  of  symptoms  dependent  upon  the  diges- 
tive tract  alone  or  combined  with  other  disturbances,  especia%  of 
the  skin.    The  articles  most  apt  to  cause  these  disturbances  are 
certain  kinds  of  fruit,  especially  strawberries,  lobsters,  soft-shell 
crabs,  oysters,  fish;  but  besides  these  substances  there  are  several 
other  articles  of  food  which  may  produce  disagreeable  symi)toms 
in  certain  individuals.    Thus  I  know  of  several  members  of  one 
family  who  manifest  very  unpleasant  symptoms  (feeling  of  pressure, 
pain,  belching),  if  a  trace  of  onion  is  added  in  the  ^preparation  of  the 
food.    In  all  these  instances  this  is  not  an  imaginary  trouble,  for 
even  if  the  substances  mentioned  are  given  in  a  disguised  form,  so 
that  the  person  is  unconscious  of  taking  them,  he  will  nevertheless 
suffer  from  the  same  symptoms.    Generally  only  gastric  symptoms 
are  produced:  pressure,  pain,  belching,  rarely  nausea  and  vomiting; 
sometimes  in  addition  to  these  there  appear  eruptions  on  the  skin, 
either  erythema  or  urticaria.    It  is  remarkable  that  in  these  instances 
the  same  individual  always  manifests  the  same  symptoms  upon  tak- 
ing the  respective  article  against  which  he  has  an  idiosyncrasy. 
Talma  described  several  cases  in  which  there  was  an  idiosyncrasy 
against  hydrochloric  acid.    The  slightest  quantities  of  a  highly 
diluted  solution  of  hydrochloric  acid  (1 :  750)  produced  pains  within 
the  stomach.    I  also  have  observed  a  case  in  which  severe  pains  in 
the  gasti'ic  region  usually  appeared  one  to  two  hours  after  meals  for 
a  period  of  over  seven  years.    The  analysis  of  the  gastric  contents 
one  hour  after  the  test  breakfast  revealed  the  presence  of  free  hydro- 
chloric acid  and  a  degree  of  acidity  of  40.    As  the  symptoms  corre- 
sponded to  those  found  in  hyperchlorhydria,  I  administered  alkalies, 
notwithstanding  the  fact  that  the  acidity  in  this  case  was  rather  di- 
minished.   The  symptoms  disappeared  at  once  and  the  patient,  who 
was  quite  emaciated,  began  to  gain  in  weight  rapidly.    The  treat- 
ment was  continued  for  over  six  months,  and  the  improvement  per- 
sisted.   Here  the  pains  were  probably  due  to  a  kind  of  idiosyncrasy 
of  the  stomach  against  its  own  hydrochloric  acid. 

In  all  these  cases  nothing  can  be  done  to  rid  the  stomach  of  this 
peculiarity,  and  the  persons  affected  must  abstain  from  the  offending 
articles,  or  else  suffer  for  their  indulgence. 
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Abnoemal  Sensations. 

Sometimes  there  exist  sensations  of  heat,  or  more  seldom  of  cold, 
or  of  heaviness,  or  of  a  foreign  body  within  the  stomach.  These 
sensations  may  occur  no  matter  whether  the  stomach  be  empty 
or  not.  They  are  not  due  to  changes  in  the  chemical  condition  of 
the  gastric  juice,  but  are  merely  symptoms  originating  from  the 
nerves  of  the  stomach.  With  these  sensations  we  may  also  class  the 
feeling  of  constriction  or  of  cramp  within  the  organ  and  the  "  epigas- 
tric beating."  The  latter  is  sometimes  due  to  a  stronger  pulsation  of 
the  abdominal  aorta.  While  in  the  normal  state  people  never  notice 
these  pulsations,  in  those  aifected  the  beating  sensation  is  very  tor- 
menting and  is  sometimes  the  cause  of  many  sleepless  nights.  All 
these  abnormal  sensations  are  usually  found  in  nervous  people,  neu- 
rasthenics or  hysterics. 

Nausea  also  belongs  to  the  abnormal  sensations.  Besides  its 
occurrence  in  organic  affections  of  the  stomach  it  is  also  found  alone, 
and  it  is  then  called  "nervous  nausea."  It  is  met  with  in  diseases  of 
the  central  nervous  system  and  in  both  neurasthenics  and  hysterics. 
Sometimes  it  is  also  caused  by  affections  in  distant  organs,  as  for 
instance  the  uterus  or  the  ovaries,  and  must  then  be  considered  as  a 
reflex  symptom.  Nausea  appears  most  frequently  in  the  fasting 
state,  sometimes,  however,  the  patient  also  experiences  the  nauseous 
feeling  shortly  after  meals,  from  half  an  hour  to  an  hour.  The  treat- 
ment should  therefore  be  directed  principally  against  the  general  con- 
dition. Sometimes  the  intragastric  application  of  the  galvanic 
current  will  greatly  facilitate  the  cure. 

Hypbe^sthesia  of  the  Stomach. 

Hypersesthesia  of  the  stomach  denotes  a  condition  in  which  the 
mucous  membrane  becomes  abnormally  sensitive  after  the  ingestion 
of  ordinary  food.  The  patient  experiences  a  sensation  of  fulness,  of 
slight  burning,  sometimes  even  of  pains  in  the  gastric  region  after 
meals.  Many  organic  affections  of  the  stomach  are  accompanied  by 
this  condition.  As  a  primary  affection  it  appears  most  frequently, 
according  to  Rosenheim,  in  chlorotic  girls  and  women.  Occasionally 
it  is  met  with  in  people  with  a  weakened  constitution;  thus  after 
excesses  in  hacclio  et  in  venere,  or  after  long  periods  of  unsuitable 
dieting,  hypersesthesia  of  the  stomach  may  develop. 

Symptomatology. 

In  the  mild  form  of  hypersesthesia  the  patient  experiences  a  sen- 
sation of  weight  or  fulness  after  meals.    If  the  disease,  however,  is 
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more  prouoimced,  real  pains  occur  after  meals,  and  the  stomach  after 
a  while  may  become  so  irritable  that  the  contact  of  food  with  the 
mucous  membrane  produces  vomiting.  In  the  latter  instance  the 
food  is  parti}-  rejected  soon  after  the  meal.  As  a  rule  only  a  small 
quantity  of  the  ingested  food  is  vomited,  while  the  greater  part  re- 
mains in  the  stomach  and  is  thoroughly  digested.  That  is  the  reason 
why  in  these  instances  the  patient  does  not  become  emaciated.  If, 
however,  the  bulk  of  the  food  be  ejected,  this  symptom  may  soon 
lead  to  grave  inanition.  The  disagreeable  sensations  which  exist  in 
this  affection  frequently  lead  to  a  diminution  of  the  quantity  of  food 
taken,  and  in  this  way  again  the  nutrition  may  be  impaired. 

Diagnosis. 

Besides  the  above-described  sensations  we  find  on  examination 
that  the  gastric  and  epigastric  regions  are  painful  on  pressure.  The 
secretory  and  motor  functions  of  the  stomach  may  be  found  normal 
or  a  slight  degree  of  hyperchlorhydria  may  exist.  In  the  differen- 
tial diagnosis  we  must  exclude  gastric  catarrh,  ulcer  and  erosions  of 
the  stomach,  before  diagnosing  hypersesthesia  as  such.  In  catarrh  of 
the  stomach  the  sensation  of  fulness  or  weight  appears,  as  a  rule, 
not  immediately  after  meals,  but  some  time  afterwards.  Besides  there 
exist  in  catarrh  of  the  stomach  many  other  symptoms  (loss  of  appe- 
tite, a  diminished  secretion,  etc.),  which  are  not  met  with  in  this 
condition.  In  ulcer  of  the  stomach  the  pains  are  more  violent.  They 
are  also  dependent  upon  the  quality  of  the  food  ingested,  while  in 
hypersesthesia  the  abnormal  sensations  are  pretty  much  the  same 
whether  coarse  substances  or  very  light  food  be  ingested.  In  erosions 
of  the  stomach  the  pains  are  also  usually  of  a  light  nature,  but  here, 
as  in  ulcer,  we  find  that  the  pains  depend  to  a  certain  extent  upon  the 
quality  and  quantity  of  the  food  taken.  Another  point  of  importance 
in  this  condition  is  the  result  obtained  after  the  washing  out  of  the 
stomach  in  the  fasting  condition  of  the  patient.  In  erosions  of  the 
stomach,  as  a  rule,  several  (two  to  four)  small  jjieces  of  gastric  mu- 
cosa are  found  in  the  wash-water;  in  hyperaesthesia  this  does  not 
occur. 

Treatment 

In  chlorotic  individuals  Kosenheim  proposed  the  following  treat- 
ment for  hyperesthesia:  The  patient  should  be  kept  in  bed,  and  the 
Priessnitz  comjjress  ax)plied  to  the  gastric  region.  The  diet  should 
consist  at  first  of  milk,  to  which  small  amounts  of  lime  water  are 
added,  and  which  should  be  taken  with  a  spoon.  The  addition  of 
small  quantities  of  tea  or  coffee  to  the  milk  is  permissible.  After  a 
Vol.  VIII.— 21 
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while  the  yolk  of  au  egg  with  sugar  and  small  quantities  of  cognac, 
wine  jelly,  scraped  meat,  or  toasted  bread  are  given.  Of  medica- 
ments, Bosenheim  advises  the  internal  use  of  nitrate  of  silver. 

Arg.  nitr.,  0.2    gr.  iij. 

■A-q-  dest  100.0  Siij. 

S.  Half  a  tablcspoonful  in  a  wineglassful  of  -water,  three  times  daily,  lialf 
an  hour  before  meals. 

When  the  stomach  has  become  less  irritable,  the  patient  should 
begin  cautiously  with  solid  food  and  tonics  like  iron  and  arsenic, 
in  order  to  restore  the  organism  to  its  normal  condition. 

In  cases  of  hyperaesthesia  not  originating  from  chlorosis  the  best 
treatment  consists  in  the  administration  of  the  bromides  for  a  period 
of  one  or  two  months. 

Gastealgia. 

Synonyms. — Cardialgia,  gastrospasmus,  and  gastrodynia. 

Gastralgia  denotes  a  condition  in  which  i^ains  of  a  more  or  less 
severe  character  apjjear  for  a  certain  period  of  time  within  the  gastric 
and  epigastric  regions,  alternating  with  perfectly  free  intervals. 

Symptomatology. 

The  attacks  of  pains  rarely  appear  suddenly.  As  a  rule,  they  are 
preceded  by  short  periods  of  various  abnormal  sensations;  thus  a 
slight  feeling  of  nausea  or  of  tension  in  the  gastric  region  may  exist. 
Increased  salivation  is  also  frequently  one  of  the  prodromal  symp- 
toms. Headache  and  feelings  of  faintness  or  vertigo  may  also  precede 
the  real  attack.  Very  soon  afterwards  an  intense  pain  appears  in 
the  epigastric  region,  extending  especiallj^  to  the  left  side.  There 
exist  a  crampy  sensation  and  a  feeling  of  constriction,  or  there  may 
be  a  feeling  of  intense  burning.  These  pains  and  sensations  fre- 
quently radiate  to  the  back,  to  the  shoulder  blades,  and  over  the  whole 
abdomen.  At  this  moment  the  patient  is  overcome  by  a  feeling  of 
great  anxiety.  The  extremities  often  grow  cold,  and  cold  perspira- 
tion appears  on  the  forehead.  The  face  is  extremely  pale,  and  bears 
the  expression  of  anguish  and  anxiety.  The  patient  frequently  is 
unable  to  lie  straight,  and  often  assumes  a  bent  position,  so  that  the 
abdominal  muscles  are  not  stretched,  but  kept  in  a  curved  and  relaxed 
condition.  Sometimes  the  patient  puts  a  pillow  upon  his  abdomen 
and  curls  himself  around  it,  holding  it  with  his  arms.  The  character 
of  the  pulse  is  variable.  As  a  rule,  it  is  accelerated,  sometimes,  how- 
ever, it  is  rather  retarded.  The  gastric  region  is  mostly  sunken ;  in 
rare  instances  protruding.    While  this  region  is  sensitive  to  slight 
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palpatiou,  a  more  profouncl  pressure  does  Dot,  as  a  rule,  cause  any 
paiu,  and  frequently  rather  relieves  the  patient's  suffering  for  a 
moment.  The  duration  of  such  an  attack  is  very  variable;  it  may 
last  fifteen  minutes  only  or  several  hours.  At  the  end  of  the  attack 
the  pains  disappear  quite  suddenly,  and  the  patient  now  experiences 
a  sensation  of  hunger.  If  the  attack  was  of  short  duration  (half  an 
hour  or  so),  the  patient  does  not  retain  any  symptoms  of  malaise 
after  it,  and  is  able  to  attend  to  his  usual  work.  It  is  quite  different 
with  a  severe  attack  that  has  lasted  several  hours.  The  latter  leaves 
a  feeling  of  extreme  weakness  for  several  days,  during  which  the 
jDatient  has  to  remain  abed. 

The  frequency  of  these  attacks  is  very  variable,  and  different  in 
each  case.  In  some  cases  the  attacks  occur  once  in  a  few  months  or 
once  in  a  year,  while  in  others  they  appear  every  week  or  even  every 
day.  The  attacks  of  idiopathic  gastralgia  do  not  seem  to  be  depend- 
ent upon  the  quality  or  quantity  of  food  ingested,  nor  to  bear  any 
relation  to  the  time  of  its  ingestion. 

Etiology. 

With  regard  to  etiology,  gastralgia  may  be  divided  into  the  fol- 
lowing forms : 

(1)  Gastralgia  of  stomachic  origin;  (2)  central  gastralgia;  (3) 
neurotic  gastralgia;  (4)  constitutional  gastralgia;  (5)  reflex  gas- 
tralgia. 

Gastralgia  of  Stomachic  Origin. — Besides  occurring  in  connection 
with  gastric  affections,  as  for  instance  ulcer,  cancer,  hyperchlor- 
hydria,  peritonitic  adhesions,  gastralgia  may  exist  as  a  primary  affec- 
tion of  the  stomach,  either  without  any  visible  cause,  or  after  the  in- 
gestion of  certain  unusual  or  unaccustomed  articles  of  food  or  spices ; 
thus  very  strong  black  coffee  or  ice-cream  may  provoke  an  attack  in 
people  not  accustomed  to  these  substances. 

Gastralgia  of  Central  Origin. — Diseases  of  the  brain  are  very  sel- 
dom accompanied  by  gastralgia.  Spinal  disorders  are  much  more 
frequently  associated  with  the  latter  condition.  In  tabes  especiallj'^ 
gastralgia  frequently  occurs.  Charcot  deserves  much  credit  for  hav- 
ing first  recognized  the  dependence  of  these  gastric  pains  upon  the 
sfjinal  trouble.  He  described  these  attacks  under  the  name  of  "  crises 
gastrifjues."  The  pathological  basis  for  the  latter  condition  was 
found  to  consist  in  a  sclerotic  degeneration  of  the  vagus  nucleus  or 
the  vagus  trunk  fKaliler,  Demange,  Landouzy  and  Dejerine,  Op- 
penheim).  The  gastric  crises  differ  but  little  from  the  usual  gas- 
tric attacks.    As  a  mle,  they  begin  with  a  prodromal  period  of  lan- 
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cinatiug  pains  in  the  limbs  or  in  both  uijper  and  lower  extremities, 
and  also  with  excessive  vomiting.  The  attack  in  many  points  greatly 
resembles  that  of  continuous  periodic  hypersecretion,  and  lasts  just 
about  as  long.  Examination  of  the  stomach  contents  before  and  dur- 
ing the  attack  has  not  revealed  anything  characteristic  (Von  Noor- 
den'^"  andEwald). 

Besides  tabes  dorsalis,  other  lesions  of  the  spinal  cord  which  in- 
volve the  vagus  nucleus  may  also  provoke  gastralgia.  Thus  Ley- 
den  describes  it  among  the  symptoms  of  subacute  myelitis,  and 
Oser  ""  in  a  case  of  pressure  myelitis.  This  type  of  gastralgia  accom- 
panying spinal  troubles  appeal's  of  special  importance,  inasmuch  as 
it  is  frequently  one  of  the  first  symptoms  of  the  real  trouble.  The 
gastric  crises  may  in  some  instances  precede  for  several  years  the  other 
symptoms  of  locomotor  ataxia.  It  is  hardly  necessary  to  mention 
that  in  all  cases  of  periodic  gastralgia  we  should  examine  the  condi- 
tion of  the  nerves  and  of  the  cord  (knee  reflex,  Romberg's  symptom, 
sensitiveness  of  the  skin,  and  reaction  of  the  pupils). 

Neurotic  Gastralgia. — Gastralgia  often  occurs  as  one  of  the  symp- 
toms of  either  hysteria  or  neurasthenia.  Both  conditions  are  char- 
acterized by  the  peculiar  symptoms  which,  if  present  in  sufficient 
number,  will  make  the  diagnosis  easy.  Sometimes,  however,  the 
gastralgia  may  exist  for  a  long  time  as  the  only  symptom  of  either 
neurasthenia  or  hysteria.  It  is  then  more  difficult  to  recognize  the 
real  nature  of  the  trouble. 

Constitutional  Gastralgia. — Under  constitutional  gastralgia  we  un- 
derstand some  abnormal  condition  of  the  blood,  due  to  either  in- 
fection, intoxication,  or  malnutrition.  Among  the  infections,  mala- 
ria is  frequently  the  cause  of  intense  gastralgia.  The  gastralgia  may 
be  associated  with  other  symptoms  of  this  disease,  chills,  fever,  etc., 
or  it  may  appear  alone.  It  is  characteristic  of  gastralgia  of  malarial 
origin  to  appear  either  every  day,  or  every  other  day,  or  every  third 
day  at  the  same  hour.  I  have  frequently  seen  this  form  of  gastralgia 
accompanied  by  intense  vomiting  and  by  a  condition  of  hyperajsthesia 
of  the  stomach  prevailing  in  the  intervals  between  the  attacks. 

The  intoxications  causing  gastralgia  are  very  numerous.  Thus 
chronic  lead  poisoning,  an  extensive  use  of  the  mercurial  j)re]mra- 
tions,  the  excessive  use  of  tobacco,  frequently  evoke  typical  attacks. 
Gout  is  also  sometimes  found  to  give  rise  to  gastric  attacks.  Mal- 
nutrition, which  is  always  associated  with  anfemia,  is  frequently 
found  complicated  with  gastralgia,  especially  in  young  persons 
(chlorosis).  In  these  cases  it  is,  as  a  rule,  very  difficult  to  decide 
whether  the  gastralgia  is  due  to  the  anaemia  or  to  a  real  organic 
trouble  of  the  stomach,  namely,  ulcer. 
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Reflex  Gaslralgia. — This  group  occurs  more  frequently  in  women. 
Keflex  gastralgia  may  be  caused  by  abnormal  conditions  in  distant 
organs,  such  as  the  iiterus,  ovaries,  or  tubes.  In  men  also  diseases 
of  the  genito-uriuary  organs  give  rise  to  similar  troubles.  Another 
frequent  cause  of  reflex  gastralgia  is  an  abnormal  position  of  the  ab- 
dominal organs.  Thus  enteroptosis,  gastroptosis,  nephroptosis, 
hepatoptosis  are  all  occasionally  the  cause  of  gastric  pains.  Hy- 
dronephrosis has  also  been  stated  by  Kenvers  to  be  the  cause  of  gas- 
tralgia, and  I  myself  have  observed  one  case  of  this  kind. 

Diagnosis. 

In  making  the  diagnosis  of  gastralgia  it  is  of  importance  to  ex- 
clude (1)  all  organic  and  functional  diseases  of  the  stomach  which 
are  accompanied  by  pain,  and  (2)  conditions  which  likewise  provoke 
pains  in  the  gastric  region  which,  however,  are  not  due  to  the  stomach. 

Among  the  organic  affections  of  the  stomach  which  give  rise  to 
gastralgia,  and  may  occasionally  be  confounded  with  idiopathic  gas- 
tralgia, are :  (a)  Chronic  gastric  catarrh ;  (b)  cancer  of  the  stomach ; 
(c)  ulcer  of  the  stomach ;  (cZ)  stenosis  of  the  pylorus. 

In  chronic  gastric  catarrh  the  pains  are  very  seldom  intense, 
they  have  a  more  continuous  character,  and  do  not  apijear  in 
paroxysms. 

In  cancer  of  the  stomach  the  pains  may  be  intense  at  times,  but 
they  are  also,  as  a  rule,  more  steady,  never  leaving  any  perfectly  free 
intervals,  while  in  idiopathic  gastralgia  the  pains  appear  in  the  form 
of  attacks,  lasting  only  several  hours  and  alternating  with  complete 
euphoria. 

Ulcer  of  the  stomach  occasionally  presents  much  more  similarity 
to  the  affection  under  consideration.  The  characteristic  signs  of 
ulcer  (a  circumscribed  spot  in  the  gastric  region  or  to  the  left  of  the 
eleventh  or  twelfth  dorsal  vertebra,  very  painful  on  pressure,  the  aggra- 
vation of  the  pains  after  the  ingestion  of  food,  especially  of  coarse  sub- 
stances, a  preceding  hemorrhage)  will,  if  present,  make  the  differen- 
tial diagnosis  between  this  affection  and  idiopathic  gastralgia  very 
easy.  Sometimes,  however,  all  of  the  characteristic  symptoms  men- 
tioned are  absent,  and  then  it  becomes  very  difiicult  to  distinguish 
between  these  two  affections,  for  there  undoubtedly  exist  ulcers  of 
the  stomach  which  give  rise  to  more  or  less  periodic  paroxysms.  In 
these  doubtful  cases,  it  is  advisable  to  institute  the  Ziemssen-Leube 
rest  treatment  of  ulcer,  and  if  this  proves  beneficial  it  will  speak  in 
favor  of  the  affection  having  been  an  ulcer;  the  failure  of  this  treat- 
ment would  rather  tend  to  indicate  that  the  affection  is  nervous 
gastralgia. 
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Stenosis  of  the  pylorus  is  accompanied  witli  typical  attacks  of 
gastralgia.  When  frequent  vomiting  and  ischochymia  are  present, 
the  differential  diagnosis  is  not  difl&cult.  If,  however,  the  two  symp- 
toms mentioned  are  absent,  it  may  sometimes  become  quite  difficult 
to  decide  between  the  two  conditions. 

In  diagnosticating  nervous  gastralgia,  it  will  further  be  important 
to  differentiate  between  some  functional  disorders  of  the  stomach 
which  may  be  associated  with  pains.  Such  affections  are :  (a)  Hyper- 
chlorhydria ;  (/;)  i^eriodic  and  chronic  continuous  hypersecretion ;  (c) 
achylia  gastrica.  In  hyperchlorhydria  and  hypersecretion  the  pains, 
as  a  rule,  disappear  after  the  ingestion  of  food,  and  even  a  severe 
attack  may  be  checked  by  the  taking  of  some  food.  In  achylia  gas- 
trica the  pains  exist  only  while  there  is  food  in  the  stomach,  but  not 
in  its  empty  condition,  while  in  nervous  gastralgia  the  pains  appear 
independently  whether  there  be  food  in  the  stomach  or  not.  Besides 
these  clinical  symptoms  in  all  of  the  functional  disorders  just  men- 
tioned, the  exact  diagnosis  can  be  made  by  the  results  of  the  exami- 
nation of  the  gastric  contents. 

There  are  other  conditions  which  also  provoke  pains  in  the  gas- 
tric region,  ^vhich  are  not  due  to  the  stomach. 

Muscular  pains  of  the  abdomen,  due  either  to,  rheumatism  or  to 
overexertion,  may  give  rise  to  mistakes  in  diagnosis.  The  pain  in 
these  affections,  however,  does  not  appear  paroxysmally  and  dis- 
appears if  due  to  overexertion  when  the  patient  assumes  a  recumbent 
position  and  the  abdomen  is  relaxed. 

Neuralgia  of  the  lower  intercostal  nerves  is  characterized  by  ex- 
treme sensitiveness  on  pressure  in  a  certain  intercostal  space,  extend- 
ing forward  from  the  vertebral  column ;  the  pain  is  more  superficial 
than  in  gastralgia. 

Gallstones  frequently  give  rise  to  attacks  of  intense  pains  which 
may  be  mistaken  for  gastralgia.  Whenever  there  is  a  distinct  history 
of  cholelithiasis  (a  preceding  icterus,  the  appearance  of  gall  stones 
in  the  stools,  swelling  of  the  liver)  the  diagnosis  is  easy.  When, 
however,  these  characteristic  symptoms  are  absent,  then  it  becomes 
more  difficult  to  differentiate  between  gastralgia  and  biliary  colic. 
The  following  points  will  help  to  establish  the  differential  diagnosis : 
In  gall  stones  the  attack  of  pain  is  frequently  associated  with  a  rise 
of  temperature.  The  pains  are  also  felt  more  intensely  to  the  right 
of  the  abdominal  cavity  (liver) .  In  gastralgia  there  is,  as  a  rule,  no 
fever  and  the  pains  on  the  right  side  are  not  so  well  marked  as  in 
biliary  colic.  In  many  instances  the  diagnosis  between  gastralgia 
and  biliary  colic  will  remain  doubtful,  and  it  is  then  advisable  to 
institute  a  treatment  which  would  be  suitable  for  gall  stones.  The 
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success  or  the  failure  of  the  treatment  will  then  aid  in  the  establish- 
ment of  the  correct  diagnosis. 

Enteralgia  or  intestinal  colic  is  characterized  by  the  change  of  the 
site  of  the  i)ains  from  one  place  to  another  in  the  abdominal  cavity, 
while  in  gastralgia  the  pain  is  fixed  at  one  and  the  same  area.  An- 
other point  in  the  differential  diagnosis  between  these  two  conditions 
is  the  circumstance  that  in  enteralgia  the  pain  is  either  relieved  or 
disappears  entirely  after  the  passage  of  flatus.  Furtliermore,  enter- 
algia is  very  often  the  result  of  irregularities  of  the  bowels  and  the 
condition  is  therefore  ameliorated  after  these  have  been  regulated. 

Eenal  calculi  may  also  give  rise  to  colicky  pains.  Tliese  are  char- 
acterized, however,  by  radiation  along  the  ureter  to  the  bladder. 
The  passage  of  a  small  stone  or  of  gravel  or  of  blood  clots  with  the 
urine  will  easily  establish  the  true  nature  of  the  condition. 

Treatment. 

In  treating  a  case  of  gastralgia  it  is  of  the  utmost  importance  to 
recognize  the  primary  cause  of  this  condition.  Thus,  in  gastralgia 
of  malarial  origin  quinine  in  large  doses  will  be  the  best  remedy, 
while  in  that  due  to  chronic  nicotine  poisoning  a  cure  will  be  obtained 
by  forbidding  the  patient  to  smoke.  Gastralgia  resulting  from  chlo- 
rosis will  have  to  be  treated  by  the  administration  of  iron,  arsenic, 
bone  marrow,  and  other  blood-producing  substances. 

Gasti'algia  due  to  hysteria  and  neurasthenia  should  be  treated  hy 
hydropathic  methods,  massage,  and  large  doses  of  bromides.  Pri- 
mary gastralgia,  or  gastralgia  in  which  no  etiological  factors  can  be 
found,  is  best  treated  by  the  application  of  the  galvanic  current,  either 
percutaneously  or  by  the  intraventricular  method.  The  latter  mode 
of  treatment  I  consider  much  superior.  I  would  emphasize  that 
methodical  application  of  the  galvanic  current,  intraventricularly 
administered  for  a  period  of  four  to  six  weeks,  rarely  fails  to  relieve 
the  most  intense  and  obstinate  cases  of  idiopathic  gastralgia. 

All  the  methods  of  treatment  just  mentioned  have  in  view  the 
I)revention  of  the  attacks.  The  gastric  attacks  as  such,  however, 
should  be  treated.  Pains  in  the  abdomen  not  very  intense  in  char- 
acter are  frequently  relieved  by  the  application  of  a  hot-water  bag  or 
a  warm  linseed  poultice,  or  by  the  assumption  of  a  recumbent  posi- 
tion; and  the  taking  of  warm  drinks,  Hoffman's  anodyne  (ten  to 
twenty  drops)  in  sugar  water  or  on  a  lump  of  sugar,  or  tincture  of 
valerian  (fifteen  to  twenty  drops)  may  also  relieve  the  pain.  If 
tlie  attacks  of  gastralgia,  however,  ap])ear  in  intense  form,  the  ad- 
ministration of  an  opiate  can  seldom  be  avoided.    The  beat  and 
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quickest  way  to  relieve  the  suflferiug  is  by  a  hypodermic  injection  of 
morphine  (one-sixth  to  one-fourth  of  a  grain) ;  suppositories  of 
either  codeine  or  o^jium  in  combination  with  belladonna  are  also  very 
useful.  I  frequently  prescribe  suppositories  of  two-thirds  of  a  grain 
of  opium  and  one-sixth  of  a  grain  of  belladonna  extract  to  be  taken 
every  two  or  three  hours  until  the  pains  cease.  ' 

Motor  Neuroses. 

Physiologically  as  soon  as  food  has  been  swallowed  and  has 
passed  the  pharynx,  the  further  j)rogress  of  the  bolus  is  accomplished 
without  our  consciousness.  We  know  from  experience  that  the  peri- 
staltic action  of  the  oesophagus  carries  the  bolus,  to  the  cardia,  which 
has  opened  during  deglutition,  and  through  it  to  the  stomach.  The 
cardia  apparently  remains  closed,  if  not  all  the  time,  then  at  least 
when  the  stomach  is  at  work.  The  pylorus  is  also  closed  during  the 
act  of  gastric  digestion,  and  opens  at  certain  intervals,  in  order  to 
allow  particles  of  chyme  to  pass.  The  cardia  and  pylorus  being 
closed,  the  anakinesic  work  of  the  stomach  can  go  on  without  diffi- 
culty. If  one  of  the  arrangements  just  mentioned  is  disturbed,  then 
pathological  conditions  arise.  They  may  consist  either  in  an  ex- 
aggerated action  or  in  a  marked  diminution  of  the  work  of  one  of  the 
above  functions. 

Spasm  of  the  Cabdia  (Caediospasmus). 

By  cardiospasmus  is  designated  a  condition  which  consists  in  a 
spasmodic  contraction  of  the  cardia  and  the  lower  part  of  the  oesoph- 
agus, causing  pain  and  dysphagia,  and  not  dependent  upon  an  an- 
atomical lesion. 

Symptomatology. 

No  difficulty  is  experienced  in  chewing  and  swallowing  food.  As 
soon,  however,  as  a  few  mouthfuls  of  food  have  been  swallowed,  a 
feeling  of  pressure  is  experienced  in  the  region  of  the  upper  and 
middle  portion  of  the  sternum.  The  patient  has  a  feeling  as  if  some- 
thing had  remained  in  the  oesophagus.  At  the  same  time  he  has 
also  a  slight  sensation  of  dyspnoea.  Instinctively  the  inspirations 
now  become  much  deeper  and  the  expirations  are  performed  with 
much  force.  The  latter  act  frequently  causes  a  regurgitation  of  the 
oesophageal  contents.  As  soon  as  the  oesophagus  has  become  empty 
in  this  way  the  patient  feels  better  and  the  symptoms  just  described 
disappear.  As  often  as  the  patient  begins  to  eat,  the  same  phenom- 
ena come  into  ijlay. 
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Cardiospasmus  may  appear  iu  an  acute  form  and  last  only  a  very 
short  time  (one  to  two  days),  or  it  may,  in  rare  instances,  exist  as  a 
chronic  affection  and  last  for  many  years.  In  the  latter  instance,  it 
must  always  be  considered  as  a  grave  trouble.  The  chronic  form, 
although  originally  based  on  the  same  derangements,  manifests  itself 
in  a  somewhat  different  way  from  the  acute  variety.  After  the  swal- 
lowing of  food,  the  same  difficulties  (dysphagia)  are  experienced  as 
described  above.  Instead  of  regurgitating  the  food,  however,  the 
patient  instinctively  learns  to  force  it  down  into  the  stomach,  taking 
a  very  deep  inspiration  and  compressing  the  thorax  by  muscular 
action  while  holding  his  breath.  Liquid  and  semi-liquid  foods  are 
easily  forced  down  into  the  stomach  in  the  manner  just  described. 
Most  of  the  patients  learn  to  ingest  even  coarse  substances ;  they  are 
obliged,  however,  to  take  a  few  mouthfuls  of  liquid  before  they  can 
pass  the  food  into  the  stomach.  As  a  rule,  in  all  these  cases  of 
chronic  cardiospasmus  the  upper  part  of  the  oesophagus  becomes 
dilated,  and  can  easily  hold  300  to  400  c.c.  That  is  the  reason  why 
patients  afflicted  with  this  trouble  perform  the  act  of  forcing  the  food 
further  down  not  after  every  one  or  two  mouthfuls,  but  rather  after 
having  already  taken  quite  a  considerable  quantity,  as  the  food  mean- 
while can  easily  lodge  within  the  oesophagus.  As  a  rule,  three  or 
four  intermissions  are  made  by  the  patient  during  a  meal  in  order 
to  force  the  food  into  the  stomach. 

In  some  cases  the  dysphagia  is  more  pronounced  on  certain  days, 
and  less  on  others.  Such  patients  are  occasionally  able  to  take  an 
ordinary  meal  without  the  slightest  difficulty.  As  a  rule,  however, 
these  good  days  are  not  numerous.  The  explanation  for  this  vari- 
able condition  lies  in  the  assumption  that  the  spasmodic  contraction 
of  the  cai'dia  alternates  with  periods  of  relaxation.  These  periods  of 
relaxation,  however,  are  found  only  in  cases  which  are  not  of  long 
standing.  If  the  condition  has  lasted  for  a  considerable  length  of 
time  (one  or  two  years),  a  dilatation  of  the  oesophagus  is  often  the 
result.  As  soon  as  this  has  occurred,  the  dysphagia  becomes  per- 
manent, no  matter  whether  the  cardia  be  spasmodically  contracted  or 
not.  The  same  condition — viz. ,  dilatation  of  the  oesoj)hagus —  can  also 
be  produced,  either  by  paralysis  of  the  oesophagus  or  by  a  lack  of 
reflex  relaxation  of  the  cardia  (or  paralysis  of  the  nervus  dilator  car- 
di£e  Oppenchowski).  After  dilatation  of  the  cesophagus  has  been 
established  it  is  generally  most  difficult  to  decide  whether  tliis  is  a 
result  of  a  spasmodic  contraction  of  tlie  cardia  or  of  one  of  the  two 
conditions  just  mentioned.  The  following  case well  illustrates  the 
latter  possibility : 
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J-  W  ,  45  years  of  age,  janitor,  had  typlioid  fever  twenty- 
five  years  ago,  since  which  time  he  has  enjoyed  perfect  health.  In 
the  beginning  of  March,  1888,  the  patient  fell  down  in  the  street, 
striking  his  back  against  a  small  projection.  He  arose  unaided,  and 
resumed  his  v/ork  without  any  annoyance.  On  the  following  day  he 
had  pains  in  the  upper  part  of  his  body,  especially  in  his  arms;  these 
lasted  but  a  few  days  and  disappeared. 

About  fourteen  days  later  the  patient  began  to  have  a  feeling  of 
fulness  after  eating,  and  had  a  pressing  sensation  above  the  gastric 
region.  Two  or  three  weeks  later  he  noticed  some  difficulty  in 
taking  his  food,  and  tried  to  assist  it  by  drinking  warm  water  sev- 
eral times  during  the  meal ;  only  in  this  way  did  he  succeed  in  enjoy- 
ing a  whole  meal. 

In  May,  on  account  of  this  pressing  sensation,  the  patient  was 
compelled  to  leave  the  table  in  the  middle  of  a  meal  and  walk  up  and 
down  the  room,  making  deep  inspirations  and  expirations ;  he  used 
to  press  with  his  hands  upon  the  front  of  the  lower  part  of  his  thorax 
after  having  made  a  deep  inspiration  and  closing  the  glottis.  The 
patient  said  that  these  attacks  during  a  meal  resembled  very  much  a 
suffocating  condition.  The  described  manipulation  usuallj^  brought 
him  relief,  allowing  him  to  eat  again,  but  then  the  process  repeated 
itself.    In  the  morning  he  could  eat  more  easily  than  at  noon-time. 

Since  June  last  the  patient  has  been  sleeping  very  badlj'  (at  most 
three  hours  during  the  night).  When  in  bed  he  had  often  a  sensa- 
tion as  if  something  would  go  up  and  down  in  the  interior  of  his 
cheat,  and  when  this  sensation  came  on  he  was  forced  to  cough  quite 
often.  From  time  to  time  it  happened  that  he  awoke,  his  mouth 
being  fuU  of  fluid;  also  while  awake  some  fluid  at  times  came  up  into 
his  throat  and  mouth,  this  only  happening  when  in  the  recumbent 
position.  When  standing,  he  was  never  compelled  to  empty  his 
throat. 

The  patient  became  thin,  felt  weak  and  miserable,  and  soon  could 
partake  only  of  fluid.  The  sight  of  solid  food  enraged  him  to  such  a 
degree  that  he  threw  it  away  with  disgust.  Even  fluid  substances 
were  taken  only  with  great  difficulty ;  he  used  to  throw  his  arms 
backward,  and,  standing  erect,  his  head  leaning  towards  the  back, 
after  a  deep  inspiration  and  with  closed  glottis  he  would  press  firmly. 
The  condition  of  the  patient  became  worse  and  worse ;  he  lost  forty- 
one  pounds  during  these  few  months,  and  went  for  aid  to  the  Germau 
Dispensary  on  October  23d,  1888. 

Status  prccsPMS,  October  23,  1888 :  Patient  tall  in  stature  and  lean ; 
looks  pale.  The  integument  can  be  lifted  in  large  folds.  The  phys- 
ical examination  of  the  thorax  and  the  abdomen  cannot  detect  any- 
thing abnormal.  The  heart  sounds  are  normal.  Pulse,  70 ;  resjnra- 
tion,  20;  temperature,  judging  from  sensation  upon  the  chest,  not 
increased.  The  patellar  reflex  is  present,  and  the  patient  is  able  to 
stand  with  eyes  closed.  The  urine  does  not  contain  any  sugar  or 
albumin.  The  patient  complains  of  not  being  able  to  eat  any  solid 
food,  and  of  difficulty  in  taking  even  fluids,  as  he  cannot  get  them 
down.  Besides  this,  he  has  nearly  always  a  pressing  sensation 
around  the  chest,  coughs  very  much,  and  is  not  able  to  sleep  well. 
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Examination  of  the  Stomach  and  GEsophaguH. — 1.  October  25tla, 
1888,  at  8  A.M. :  Patient  drank  coffee  one  liour  before.  As  soon  as  a 
part  of  the  stomach  tube  was  pushed  into  the  oesophagus  a  coffee- 
brown  liquid  was  ejected,  in  which  there  were  some  remnants  of  food 
and  many  epithelial  cells  present.  The  patient  then  drank  100  c.c. 
water.  I  did  not  hear  any  swallowing  sound  at  the  ensiform  pro- 
cess during  the  time  that  the  ijatient  drank.  On  introducing  a  part 
of  the  tube  into  the  oesophagus,  water  of  a  neutral  reaction  came 
out.  Thereupon  the  tube  was  pushed  farther  into  the  stomach,  with- 
out any  resistance,  and  the  patient  ejected  from  his  stomach  through 
the  tube  about  70  c.c.  of  a  coffee-brown  liquid.  Eeaction  acid,  hydro- 
chloric acid  present  (phloroglucin-vanillin  test) ,  the  degree  of  acidity 
being  40. 

2.  November  5th,  at  9  a.m.  :  On  account  of  loss  of  appetite,  the 
patient  had  not  eaten  anything  since  2  p.m.  of  the  previous  day.  The 
tube  was  introduced  for  a  length  of  46  cm.  from  the  teeth;  a  pulpj^ 
mass  (150  c.c.)  came  out,  in  which  were  present  small  particles  of 
bread;  reaction  acid,  lactic  acid,  no  hydrochloric  acid;  acidity  =  4. 
The  patient  drank  100  c.c.  water,  the  tube  was  introduced  45  cm., 
the  water  came  out  somewhat  turbid  by  the  admixture  of  mucus  and 
food  remnants ;  microscopically  there  were  many  epithelial  cells  and 
micrococci.  After  the  water  had  come  out,  the  tube,  without  being 
taken  out,  was  pushed  farther  and  with  but  a  slight  resistance  it 
passed  into  the  stomach ;  the  patient  was  told  to  empty  his  stomach, 
but  only  a  few  drops  of  a  clear  fluid  were  obtained.  This  proved  that 
the  stomach  was  empty. 

3.  November  8th:  The  patient  partook  of  breakfast,  and  then 
di-ank  water ;  he  was  examined  an  hour  later.  The  tube  was  intro- 
duced for  a  distance  of  36  cm.,  when  there  appeared  a  fluid  contain- 
ing no  hydrochloric  acid;  thereupon  the  tube  was  pushed,  without 
any  further  resistance,  into  the  stomach,  and  by  exjpression  a  fine 
chyme  was  obtained  containing  hydrochloric  acid  and  j)eptone. 

4.  November  13th:  The  patient  took  eggs,  coffee,  and  a  little 
softened  white  bread;  then  he  practised  his  method  of  bringing  the 
food  down  into  the  stomach  by  means  of  pressing  (bringing  the 
mu.scles  of  expiration  into  play,  after  having  made  a  deep  inspiration, 
with  closed  glottis).  An  hour  later,  shortly  before  the  examination, 
the  patient  was  told  to  press  several  times  again.  The  tube  was  in- 
troduced to  a  distance  of  48  cm.,  and  during  expiration  only  8  c.c. 
of  a  turbid  fluid  were  obtained ;  there  were  present  ver}'  minute  pieces 
of  bread  and  many  epithelial  cells,  but  no  hydrochloric  acid;  there- 
upon the  tube  was  pushed,  without  any  resistance,  into  the  stomach ; 
now  there  came  out  a  chymous  fluid  with  hydrochloric  acid.  The 
yjatient  drank  200  c.c.  water;  the  tube  was  introduced  about  40  cm,, 
and  the  water  came  out  with  a  gush. 

5.  November  16th  :  Patient  took  breakfast  at  home  and  practised 
his  method  of  forcing  down  his  food.  The  oesophagus  was  ex- 
amined an  hour  later  and  found  empty.  The  pharyngeal  vault  was 
tickled  with  the  finger  to  induce  vomiting,  but  without  success. 
Thereupon  the  tube  was  introduced  into  the  stomach,  and  a  fine  chy- 
mous fluid,  containing  hydrochloric  acid,  was  obtained.    The  atom- 
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ach  was  then  filled  witli  air  by  means  of  a  tube  and  bulb;  the  air 
did  not  escape  along  the  outside  wall  of  the  tube.  By  keeping  the 
tube  open  the  stomach  was  emptied  of  the  air ;  afterwards  the  lower 
part  of  the  (jesophagus  was  blown  up.  A  considerable  quantity  of  air 
could  be  blown  into  it  without  returning,  but  upon  increasing  it  still 
more  the  air  began  to  escape  ujjwards  through  the  upper  part  of  the 
oesophagus,  along  the  outer  side  of  the  tube  wall.  During  the  infla- 
tion of  the  oesophagus  there  was  observed,  at  both  sides  of  the  ver- 
tebrre  below  the  inferior  margin  of  the  scapulae,  somewhat  more 
tj'mpanitic  resonance,  but  that  was  not  very  decided. 

It  is  evident,  from  the  history  of  this  patient,  that  the  difficulty 
in  bringing  the  food  into  the  stomach  slowly  developed  a  few  days 
after  the  fall,  and  finally  led  to  comi^lete  dysphagia.  The  examina- 
tions show  that  the  contents  of  the  stomach  are  normal.  The  ex- 
aminations with  the  stomach  tube  show,  firstly',  that  the  passage 
through  the  oeosphagus  to  the  stomach  is  perfectly  free,  for  the  thick 
tube  passed  into  the  stomach  without  any  resistance ;  secondly,  that 
the  oesophagus,  in  its  lower  third,  must  be  saccularly  dilated,  as  the 
distance  from  the  teeth  to  the  cardia  (measured  witla  the  tube)  is  48 
cm. ;  whereas  in  the  case  of  this  patient,  even  taking  into  considera- 
tion his  large  frame,  it  ought  normally  to  be  not  more  than  40  to  41 
cm.  In  this  cavity  the  tube,  leaning  on  the  wall  of  the  oesophagus, 
was  compelled  to  assume  with  its  lower  end  the  form  of  a  semi- 
circle, and  thus  i^roduce  this  high  figure.  That  the  patient  is  really 
imable,  in  swallowing,  to  bring  even  liquids  down  to  his  stomach, 
except  by  the  pressing  action,  is  proven  by  the  fact  that  swallowed 
water  could  alwaj^s  be  taken  out  from  the  oesophagus  by  means  of  the 
tube,  whereas  immediately  afterwards  the  tube,  pushed  into  the 
stomach,  brought  up  part  of  the  stomach  contents  containing  hydro- 
chloric acid. 

Ewald  mentions  a  similar  case,  in  which  the  tube  passed  into  the 
stomach  without  encountering  any  resistance  at  the  cardia  while  the 
food  stiU  remained  within  the  oesoijhagus.  He  considered  this  case  to 
be  one  of  spasmodic  contraction  of  the  cardia  and  believed  that  although 
no  resistance  was  felt  with  the  tube,  still,  the  cardia  became  con- 
tracted during  deglutition.  I  do  not  think  it  is  necessary  to  as- 
sume that  the  cardia  acts  differently  during  insertion  of  the  tube 
than  while  taking  food.  As  I  remarked  above,  the  symptom  of  dys- 
j)hagia  exists  as  soon  as  dilatation  of  the  oesophagus  has  been  estab- 
lished, no  matter  whether  the  cardia  be  contracted  or  not,  for  the 
dilated  oesophagus  cannot  contract  sufficiently  to  carry  the  food  into 
the  stomach.  In  order  to  accomplish  this,  other  means  will  be 
necessary,  consisting,  as  mentioned  above,  in  the  compression  of  the 
thorax,  after  a  deep  inspiration; 

Diagnosis. 

The  diagnosis  of  the  acute  form  of  cardiospasraus  is  made,  if 
dysphagia  exists  for  a  short  time,  if  the  swallowing  sound  be  absent, 
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aucl  if  ou  insei-tion  of  a  tube  into  the  oesophagus  resistance  is  encoun- 
tered at  the  cardia,  Avhich,  however,  can  be  overcome.  It  is  char- 
acteristic of  this  spasmodic  contraction  of  the  cardia  that  the 
resistance  felt  at  the  introduction  of  diiferent-sized  bougies  is 
the  same  or  rather  less  for  those  of  large  calibre,  while  in  organic 
strictures  of  the  cardia  a  thick  tube  is  unable  to  pass  and  the  thin 
ones  encounter  either  no  resistance  at  all  or  glide  through  with  some 
resistance.  The  diagnosis  of  the  chronic  forms  of  cardiospasmus 
can  be  made  if  the  symptom  of  dysphagia  has  lasted  for  long  periods 
of  time  (three  months  to  two  years)  and  the  examination  with  a  bou- 
gie reveals  the  same  condition  as  described  in  the  acute  form.  Dila- 
tation of  the  oesophagus,  which  is  of  so  frequent  occurrence  in  this 
affection,  and  its  most  important  sequelae  can  be  diagnosed  in  the 
following  way  :  The  patient  one  to  two  hours  after  a  meal  is  exam- 
ined by  means  of  a  tube,  which  is  introduced  into  the  oesophagus,  and 
if  there  be  some  contents  (in  the  oesophagus)  they  are  withdrawn. 
The  patient  now  drinks  a  glassful  of  water  (200  to  300  c.c.)  and  is  told 
not  to  perform  the  forcing  motions.  After  an  interval  of  about  five 
minutes  the  tube  is  again  inserted  into  the  oesophagus.  If  dilatation 
of  the  latter  exists,  the  water  will  now  appear  through  the  tube  in 
about  the  same  condition  as  when  drank,  i.e.,  not  mixed  with  food. 
On  pushing  the  tube  farther  down  through  the  cardia  into  the  stom- 
ach, real  gastric  contents  will  now  appear,  showing  that  the  water  the 
patient  drank  had  remained  all  the  time  within  the  oesophagus  and 
had  not  mixed  with  the  food. 

Prognosis. 

The  prognosis  of  the  acute  form  is  good.  That  of  the  chronic 
form  is  good  quoad  vitam  and  bad  quoad  valetudinem  com.pletam. 

Treatment. 

The  acute  form  is  best  treated  by  large  doses  of  bromides  and  by 
the  introduction  of  large-sized  sounds.  Opiates  and  chloral  hydrate 
have  also  sometimes  a  beneficial  effect.  In  the  chronic  form,  the 
treatment  will  consist  in  the  following:  1.  The  patient  is  allowed 
to  take  only  fluid  or  semi-fluid  foods;  2.  After  every  meal  he 
must  perffjrm  his  pressing  action  for  a  long  time;  3.  Every  evening, 
before  going  to  bed,  the  oesophagus  is  emjitied  and  washed  by  means 
of  the  tube;  4.  The  patient  introduces  the  tube  into  his  stomach 
once  every  day,  in  order  to  relax  the  cardia.  After  a  while,  when  the 
patient  feels  better,  he  can  begin  to  inti'oduce  greater  variety  into 
his  diet,  and  is  allowed  to  eat  even  solid  substances. 
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Eructation. 

Eructation  or  belching  designates  a  condition  in  which  gas  is 
frequently  expelled  from  the  stomach  through  the  mouth.  While 
this  condition  may  accompany  the  most  varied  affections  of  the  stom- 
ach, it  may  also  occur  alone  and  is  then  considered  as  a  neurosis.  It 
is  characteristic  of  the  latter  that  the  gas  expelled  has  no  particular 
odor  and  consists  i^rincipally  of  air.  The  eructations  of  gas  may 
appear  in  the  form  of  attacks  lasting  half  an  hour  to  an  hour  or 
much  longer.  The  intervals  between  the  enictations  during  an  at- 
tack are  sometimes  very  short,  so  that  there  may  occur  two  or  three 
belching  spells  in  one  minute.  Sometimes  the  expelled  gas  does 
not  come  from  the  stomach,  but  merely  from  the  oesophagus,  and 
consists  of  air  which  has  just  been  swallowed  previous  to  the  belch- 
ing. Some  people  are  able  to  ijroduce  this  kind  of  belching  vohm- 
tarily.  Ewald  states  that  he  can  belch  at  will  from  the  oesoph- 
agus. By  auscultating  himself  at  the  ensiform  i)rocess,  he  became 
convinced  that  the  air  voluntarily  eructated  did  not  come  from  his 
stomach,  as  no  sound  whatever  was  audible  at  the  ensiform  process. 
In  view  of  this  fact  and  of  the  importance  of  swallowing  of  air  in  the 
production  of  belching,  Bouveret  i)roposed  to  designate  this  con- 
dition as  aerophagia  (eating  of  air) .  I  am  inclined  to  think  that  the 
frequent  eructations  from  the  oesophagus,  which  are  always  preceded 
by  acts  of  degliitition  and  accompanied  by  loud  sounds,  are  identical 
with  singultus,  and  result  from  a  condition  of  irritation  of  the  phrenic 
nerves.  Attacks  of  singultus  of  short  duration  (ten  to  fifteen  minutes) 
are  of  frequent  occurrence,  while  attacks  lasting  several  days  without 
interruption  are  quite  rare.  The  latter  occur  either  accompanying 
very  grave  conditions  (cancer  of  the  stomach  and  some  cases  of  peri- 
tonitis) or  again  as  a  primary  neurosis.  Nervous  belching  may  either 
last  several  days  or  exist  for  years.  The  patients  are  never  disturbed 
by  the  act  of  belching  during  sleep,  but  in  the  daytime  the  trouble 
may  sometimes  be  so  annoying  as  to  keep  them  away  from  society  or 
even  from  business.  The  act  of  belching  is  ascribed  by  some  to  an 
increased  peristaltic  action  of  the  stomach,  by  some  to  a  decreased 
contraction  or  a  relaxation  of  the  cardia,  and  by  some  to  both  of  these 
conditions  together. 

Eliolociy. 

Nervous  belching  is  frequently  found  in  hysterical  and  neuras- 
thenic persons,  but  also  in  people  not  otherwise  showing  any  neurotic 
symptoms  whatever.  It  sometimes  api^ears  after  great  mental  worry 
or  excitement,  or  also  as  a  sequel  of  an  acute  gastric  catarrh. 
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Treatment. 

In  persons  with  a  weakened  constitution,  in  neurasthenics  and 
h^-sterical  persons,  this  primary  trouble  must  be  treated  as  such.  If 
the  condition  is  idiopathic,  the  administration  of  the  bromide  salts 
is  very  valuable.  The  faradic  current  applied  intraventricularly  has 
given  me  very  good  results  in  this  class  of  cases.  Diet  does  not  seem 
to  have  much  influence  upon  the  affection.  I  deem  it  very  important 
to  teU  the  patient  to  try  and  suppress  the  belching  as  often  as  he  can. 
Very  frequently  this  measure  alone  suffices  to  effect  a  cure. 

Pyrosis. 

Pyrosis  designates  the  ejection  of  chyme  from  the  stomach  into 
the  oesophagus.  As  a  rule,  a  burning  sensation  is  then  felt  at  the 
pit  of  the  stomach,  which  is  also  known  under  the  name  of  heart- 
burn. While  pyrosis  is  of  frequent  occurrence  in  hyiierchlorh3  dria, 
it  may  also  apjjear  as  a  neurosis  even  if  the  gastric  secretion  is  per- 
fectly normal.  It  is  generally  believed  that  the  sensation  of  heart- 
bm-n  can  be  produced  solely  by  acid  fluids,  but  the  sensation  can 
exist  even  without  the  presence  of  an  acid.  Thus  I  have  at  present 
under  obsei*vation  a  jjatient  with  achylia  gastrica,  in  whom  the  gas- 
tric contents  are  almost  always  of  a  neutral  reaction  and  who  never- 
theless frequently  complains  of  heartburn. 

Eegurgitation. 

Kegurgitation  denotes  a  condition  in  which  either  liquids  or 
liquids  mixed  with  solid  food  particles  are  ejected  in  small  portions 
from  the  stomach  into  the  mouth.  These  contents  are,  as  a  rule,  spit 
out ;  occasionally,  however,  ihej  are  again  swallowed.  It  is  gener- 
ally believed  that  a  relaxation  of  the  cardia  is  the  cause  of  the  trouble. 
In  most  instances  regurgitation  takes  place  spontaneously,  in  some, 
however,  the  patient  is  able  to  produce  it  at  will.  In  nervous  regur- 
gitation the  ejected  matter  does  not  show  any  abnormal  condition 
(and  does  not  smell  or  taste  bad).  This  is  different  if  regurgitation 
is  the  result  of  an  organic  affection  of  the  stomach.  Kegurgitation, 
as  a  rule,  appears  soon  after  meals,  and  this  process  may  repeat  it- 
self quite  a  number  of  times  in  a  short  period.  In  most  instances 
this  affection  does  not  lead  to  any  serious  conditions.  Sometimes, 
however,  if  regurgitation  is  very  obstinate  and  large  jiortions  of  chyme 
are  constantly  ejected,  serious  complications  may  result  from  in- 
anition. 

The  following  case,  which  I  have  observed,  is  interesting  with  re- 
gard to  this  point. 
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A  boy,  8  years  of  age,  had  been  suffering,  as  his  mother  stated, 
from  obstinate  vomiting  for  about  three  years.  The  little  patient 
looked  extremely  pale  and  emaciated.  He  had  cold  extremities,  be- 
came dizzy  quite  frequently,  especially  on  rising,  and  felt  very  weak, 
so  that  a  walk  of  a  few  blocks  tired  him  out.  On  further  inquiry 
the  mother  stated  that  the  boy  did  not  vomit  a  large  quantitj^  at 
once,  but  brought  up  small  portions  of  food  from  the  stomach  which 
he  spat  out.  This  occurred  fifteen  to  twenty  or  even  more  times  after 
each  meal.  Physical  examination  of  the  chest  revealed  nothing  ab- 
normal. The  abdomen  was  slightly  bloated;  the  splashing  sound 
could  be  produced  in  the  gastric  region,  extending  to  two  finger- 
widths  below  the  navel.  On  palpation  no  painful  spots  could  be 
discovered.  The  patient  took  a  small  meal  and  was  observed  half 
an  hour  afterwards.  Regurgitation  took  place  while  he  was  in  my 
oflice.  The  ejected  chyme  revealed  on  examination  the  presence 
of  free  hydrochloric  acid  in  normal  amounts.  The  case  was  diag- 
nosed as  nervous  regurgitation,  and  .  the  extreme  degree  of  anae- 
mia and  malnutrition  referred  to  insufiicient  nutrition  on  account  of 
the  great  amount  of  chyme  which  was  constantly  ejected  from  the 
stomach  and  in  this  way  lost  to  the  organism.  The  little  patient  was 
given  no  medicine,  but  was  told  never  to  spit  out  the  food  which 
came  up  into  his  mouth,  but  rather  to  swallow  it.  The  mother  was 
told  to  keep  constant  watch  over  the  boy,  in  order  to  have  this  rule 
strictly  observed.  In  about  three  months  the  patient  began  to  grow 
stronger  and  gained  in  weight,  so  that  after  this  time  he  could  hardly 
be  considered  sick.  Moreover,  regurgitation  now  appeared  quite 
seldom  and  was  then  only  repeated  once  or  twice. 

Etiology. 

Regurgitation  may  develop  either  in  consequence  of  great  mental 
worry  or  nervous  strain  or  as  a  sequel  of  an  acute  gastric  catarrh. 
The  i^rognosis  is  almost  always  good. 

Treatment. 

This  consists  in  the  application  of  the  faradic  current  intraven- 
tricularly  and  in  the  administration  of  strychnine.  In  conjunction 
with  these  remedies,  the  patient  must  be  told  to  suppress  regurgita- 
tion whenever  possible.  At  first  he  will  often  fail  to  do  so,  but  after 
a  while  he  vnW  be  able  to  suppress  it,  and  stiU  later  the  tendency  to 
regurgitation  will  entirely  disappear.  In  cases  in  which  regurgita- 
tion is  of  frequent  occurrence  and  obstinate,  and  nutrition  begins  to 
be  iusuflficient,  it  is  of  the  greatest  importance  to  forbid  the  patient  to 
spit  out  the  ejected  food  and  to  tell  him  to  swallow  it  again.  This 
treatment  may  occasionally  artificially  produce  the  condition  which 
Avill  now  be  described. 
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KUMINATION. 

Si/nonyms.—M.eYycism,  "chewing  the  cud." 

By  vumiuation  is  designated  a  condition  in  which  the  food  re- 
turns, without  nausea,  in  small  jjortions,  from  the  stomach  through 
the  oesophagus  into  the  mouth,  some  time  after  meals;  here  it  is 
chewed  anew  and  swallowed. 

Etiology. 

Should  we  not  accept  an  anatomical  alteration  in  the  upper  digest- 
ive tract,  in  its  nervous  or  central  apparatus — which  supjjosition  is 
in  no  way  proven  or  even  made  probable — as  the  cause  of  rumination, 
there  remain  yet  two  iiossibilities  for  the  origin  of  this  anomaly, 
namely,  heredity  and  self-acquisition.  But  as  heredity  has  been  met 
with  only  in  very  few  cases  of  rumination,  and  thus  cannot  be  taken 
for  the  main  cause  of  the  affection,  it  ajjpears  of  importance  to  lay 
most  stress  on  seK-acquisition.  This  may  arise,  firstly,  from  imita- 
tion; secondly,  from  necessity  and  custom  (adaptation). 

As  the  best  example  of  imitation  Koerner's  -case  may  be  cited, 
where  a  ruminating  governess  imparted  her  own  affection  to  her  two 
pupils;  after  the  governess  had  been  sent  away,  the  two  children 
quickly  got  rid  of  their  rumination. 

In  many  cases  of  rumination  the  iiatients  first,  before  the  begin- 
ning of  the  trouble,  had  for  some  time  suffered  from  dyspeptic  symp- 
toms with  regurgitations;  thereafter  they  commenced  to  swallow 
what  came  up  by  regurgitation,  and,  finally,  were  aware  of  ruminat- 
ing. In  these  cases  the  development  of  rumination  from  slight  path- 
ological conditions,  by  necessity  and  custom,  can  be  plainly  seen. 

Most  of  the  reported  cases  of  rumination  (in  all  the  literature,  to 
date,  but  one  hundred  and  six  cases  have  been  described)  are  of  the 
male  sex,  and  belong  chiefly  to  the  professional  and  more  educated 
classes  (physicians,  philologists,  and  lawyers);  of  the  female  sex  only 
a  few  cases  are  reported  as  ruminants  (in  all  nine  cases,  figured  from 
the  paper  of  Johannessen) . 

This  alone  would  not  prove  that  rumination,  in  fact,  appears  less 
frefiuently  in  men  of  the  lower  class  and  in  the  female  sex ;  for  very 
often  a  man  of  the  working  class  does  not  deem  his  condition  as  a 
ruminant  to  be  abnormal,  and  does  not  make  mention  of  it  to  his 
physician.  On  the  other  hand,  there  are  several  people  (especially 
nmojui,  women)  who  would  like  to  conceal  their  affection,  and  there- 
fore do  not  speak  about  it.  In  consetjiaence  thereof,  the  correct  rela- 
tion of  rumination,  in  reference  to  its  distribution  among  the  two 
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sexes  and  tlie  different  social  classes,  cannot  be  ascertained  from  the 
cases  reported  in  literature. 

Among  the  insane  and  idiots  rumination  has  been  found  quite  fre- 
quently. Thus  G.  Cantarono'"  found  nine  cases  of  rumination 
among  four  hundred  male  insane ;  but  among  three  hundred  female 
insane  he  found  no  ruminants.  Bourneville  and  Seglas likewise 
lay  stress  on  the  frequency  of  rumination  in  idiots,  and  also  in  epi- 
leptics. 

Duration. 

The  duration  of  merycism  is  very  variable ;  sometimes  there  is 
rumination  going  on  uninterruptedly  during  the  whole  of  life.  Often 
it  appears  in  the  form  of  attacks,  periods  of  rumination  alternating 
with  normal  periods  of  varying  duration. 

Sometimes  rumination  suddenly  ceases  at  the  occurrence  of  an 
important  change  in  the  life  of  the  merycist.  Thus  a  case  is  on 
record  in  which,  a  person  ceased  to  ruminate  immediately  after  mar- 
riage. But  there  is  also  a  report  of  another  case  in  which  rumination 
made  its  appearance  a  day  after  marriage. 

These  varying  circumstances  can  only  prove  how  deeply  rumina- 
tion is  connected  with  the  nervous  functions. 

Chemical  Analysis  of  the  Stomach  Contents. — The  investigations 
upon  the  chemical  condition  of  the  stomach  in  merycists  have  been 
made  only  within  the  most  recent  period. 

Johannessen  says  briefly,  in  his  elaborate  paper  on  rumination, 
that  at  the  end  of  rumination  the  ejected  materials  showed  an  acid 
reaction.  Alt,  in  1888,  was  the  first  to  make  exact  examinations  of 
the  stomach  contents  in  a  ruminant.  As  soon  as  the  patient  suj)- 
pressed  ru.mination  it  was  found  that  the  stomach  contents,  obtained 
three  to  four  hours  after  a  test  dinner,  contained  free  hydrochloric 
acid,  were  rather  hyperacid,  and  showed  very  retarded  amylolytic 
qualities.  But  as  soon  as  the  patient  had  practised  his  rumina- 
tion as  usual,  the  stomach  contents  were  less  acid  and  the  amy- 
lolysis  was  mitch  better.  Alt  presumes  that  the  rumination  in  his 
patient  had  the  purpose  of  correcting  the  fault  made  by  a  deficient 
salivation  of  the  food  and  the  hyperacidity  arising  from  it.  "We 
would  seem  to  have,"  he  saj's,  "in  rumination  a  process  for  correct- 
ing the  hyperacidity  caused  by  a  deficient  salivation  and  the  bad  di- 
gestion of  amylaceous  matters."  Acting  on  this  theory,  Alt  treated 
his  patient  witb  alkalies,  with  the  result  that  the  patient  was  less  in- 
clined to  ruminate,  and  further,  could  suppress  the  same  much  easier. 

In  favor  of  Alt's  theory  would  be  perhaps  the  case  of  rumination 
reported  by  W.  A.  Hubbard."""   A  farmer,  aged  thirty-five,  consulted 
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Dr.  Hubbard  for,  as  lio  expressed  it,  "the  restoratiou  of  liis  lost 
cud."  This  patient  had  had  the  habit  of  ruminatiBg  his  food  since  a 
period  beyond  his  recollection,  and  had  always  enjoyed  perfect 
health ;  now,  for  a  month  the  rumination  had  stoijped,  and  this  was 
immediately  followed  by  dyspeptic  symptoms.  All  medicaments 
proved  to  be  of  no  use.  Should  we  look  with  Alt  upon  rumination  as 
a  means  of  correction,  it  would  be  very  easy  to  understand  why  the 
patient  had  the  dyspeptic  symptoms  at  the  cessation  of  the  rumina- 
tion, and  his  wish  and  hope  that  "  his  habit  will  return  as  suddenly 
as  it  left  him,"  justifiable. 

Soon  afterward,  however.  Boas  published  a  case  of  rumination  in 
which  the  chemical  analysis  of  the  stomach  contents  showed  the 
acidity  to  be  markedly  diminished.  The  treatment  consisted  in 
giving  the  jjatient  hydrochloric  acid,  and  the  result  was  a  diminu- 
tion of  the  rumination  and  an  amelioration  of  the  glandular  function 
of  the  stomach.  In  this  way  by  Boas'  case  Alt's  theory  has  been 
refuted.  Shortly  afterward  Juergensen  published  two  cases  of  rumi- 
nation, with  an  absence  of  the  free  hydrochloric  acid. 

In  considering  the  figures  of  the  chemical  analysis  of  the  stom- 
ach contents  of  merycists  I  have  observed,  I  must  say,  that  no  re- 
lationship whatever  can  be  found  between  the  chemical  condition  of 
the  stomach  contents  and  rumination.  In  some  of  the  patients  the 
condition  of  the  stomach  was  perfectly  normal  in  every  respect,  the 
chemical  analysis  showed  the  presence  of  hydrochloric  acid  in  a  nor- 
mal quantity ;  the  power  of  motion  also  proved  to  be  adequate ; 
Ewald's  salol  reaction  appeared  after  one  hour.  In  others  the  chem- 
ical au,alysis  of  the  stomach  contents  varied  greatly  on  different  days. 
There  was  found  once  normal  acidity  (50),  once  rather  subacidity 
(40),  and  once  hyperacidity  (100),  whereas  hydrochloric  acid  was 
always  present.  In  some,  again,  there  was  hyperchlorhydria  while 
in  others  achylia  gastrica  i)revailed.  The  conjecture  of  Ewald  is 
therefore  confirmed.  This  author,  in  his  book  on  the  "  Diseases  of 
the  Stomach,"  says  in  reference  to  rumination:  "I  would  not  be 
astonished,  the  conditions  being  the  same,  if  varying  degrees  of 
acidity  were  found  in  the  same  patient,  because  such  changeable 
conditions  are  in  the  nature  of  many  neuroses."    One  of  my  patients 

(K  )  furnished  the  best  example  of  such  an  occurrence,  and 

from  this  we  can  infer  that  no  connection  exists  between  rumination 
and  the  chemical  condition  of  the  stomach. 

During  the  last  nine  years  I  have  observed  twenty-two  cases  of 
rumination.  One  of  the  first  cases,  which  I  described  in  the  Medical 
Rword,  was  as  follows : 
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March  26th,  1890:  G.  P  ,  physician,  aged  27,  had  gas- 
tritis febrica  in  his  childhood,  and  in  1884  typhoid  fever.  Since  his 
ninth  year  the  patient  has  been  troubled  with  his  stomach ;  at  that 
time,  during  a  period  of  six  months,  he  usually  vomited  after  partak- 
iug  of  food,  especially  of  fluid.  Sometimes  the  patient  had  to  vomit 
at  the  beginning  of  the  meal,  immediately  after  the  soup,  but  could 
nevertheless  continue  to  partake  of  his  meal  directly  afterwards. 
Since  then  his  condition  had  become  ameliorated,  aiid  instead  of 
vomiting  there  appeared  rumination. 

The  rumination  in  this  patient  appears  spontaneously,  about  one 
hour  after  meals,  and  continues  for  about  a  quarter  of  an  hour.  The 
food  coines  up  in  small  quantities  (in  the  form  of  boli).  The  taste  is 
not  sour;  in  chewing  the  cud  the  patient  has  a  pleasant  sensation. 

When  he_  partakes  of  liquid  food  only  (as,  for  instance,  beer, 
bouillon,  coii'ee,  milk),  then  there  is  no  rumination. 

In  this  patient  the  rumination  appears  periodically;  thus,  for 
instance,  he  ruminated  three  months,  and  then  was  free  from  the 
trouble  for  about  a  year. 

Even  during  the  period  of  rumination  the  bowels  act  regularly ; 
the  patient,  however,  often  suffers  from  belching. 

He  is  able  to  ruminate  at  will  any  time  there  is  food  in  his  stom- 
ach. The  act  of  rumination  proceeds,  even  then,  without  any  elfort. 
In  order  to  effect  the  rumination  the  patient  closes  his  glottis  and 
exerts  slight  pressure  over  the  stomach  by  means  of  his  abdominal 
muscles;  the  contents  are  then  ejected  in  small  ijortions  into  the 
mouth.  Patient  is  able  to  do  this  in  any  posture ;  when  he  is  sitting 
or  standing,  however,  it  is  done  with  more  ease  than  in  a  recumbent 
position.  In  the  same  way  the  patient  is  voluntarily  able  to  belch 
and  to  vomit;  the  latter  in  such  a  way  that  all  the  stomach  contents 
are  ejected  at  once.  The  patient  is  thus  enabled  to  cleanse  his  stom- 
ach easily ;  he  does  this  by  drinking  a  large  quantity  of  water  and 
ejecting  the  same  immediately  after.  He  also  has  the  faculty  of  stop- 
ping the  vomiting  at  any  moment  he  chooses,  and  in  this  way  he  can 
alternate  vomiting  with  rumination.  He  has  diplopia  and  is  color- 
blind in  one  eye. 

The  father  of  the  patient  and  several  of  his  brothers  and  sisters 
are  troubled  with  the  stomach ;  the  main  symptom  of  their  ailment 
is  belching;  nobody  in  the  family,  however,  had  ruminated.  The 
patient  is  able  to  suppress  rumination,  not  feeling  any  pain  in  doing 
so.  He  does  not  know  what  causes  the  periodical  attacks  of  rumina- 
tion, although  he-  has  noticed  that  after  any  excitement  he  is  more 
liable  to  have  an  attack. 

The  physical  examination  shows  no  abnormal  conditions  what- 
ever. Patient  is  of  medium  height,  well  developed,  somewhat  stout. 
Tongue  perfectly  clean.  The  stomach  does  not  seem  to  be  dilated. 
Seven  seconds  after  swallowing  water  a  rattling  soimd  appears  on 
auscultation  at  the  xyphoid  process. 

Examinations  of  ' the  Stomach.— 1.  During  the  rumination  period, 
September  15th,  1888.  One  hour  after  Ewald's  test  breakfast:  HCl 
+  ,  acidity  =  50  ;  erythrodextrin  +  ,  achroodextrin  +  .  On  the  same 
day  the  patient  took  1.0  salol  in  a  gelatin  capsule;  the  urine  showed 
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tlie  salicyluric  acid  reactiou  (it  became  dark  red  ou  addition  of  a 
few  drops  of  liquor  ferri  sesquicliloridi)  after  one  hour. 

2.  Duriug  au  interval  of  freedom  from  rumination,  Marcli  25tli, 
1890.  One  hour  after  test  breakfast :  HCl  +  ,  acidity  =  54  ;  ery- 
throdextrin  +  ,  achroodextrin  +  .  After  this  examination  the  i)a- 
tieut  had  au  attack  of  rumination  for  three  days,  then  it  ceased. 

Treatment. 

Formerly  hydrochloric  acid,  alkalies,  narcotics,  and  bitters,  were 
tried  empirically  now  and  then,  with  apparent  results  for  a  short 
time,  and  sometimes  without  any  influence  whatever.  Lately  the  at- 
tempt has  been  made  to  remedy  the  error — if  any — ascertained  after 
a  chemical  examination  of  the  stomach  contents,  and  hydrochloric 
acid  or  alkalies  have  accordingly  been  given,  with  good  results. 

Koerner  tried  giving  small  pieces  of  ice  immediately  after 
meals,  and  warmly  recommends  this  method.  Washing  out  of  the 
stomach  has  been  practised  by  Johannessen,  and  gavage  (feeding 
through  the  stomach  tube)  during  fourteen  days  by  Juergensen,  but 
with  only  temporary  relief.  All  these  remedies  sometimes  effect  a 
temporary  amelioration ;  a  permanent  cure,  however,  has  never  been 
achieved  by  therapeutic  means.  As  an  exception  to  this  rule  Ave 
might  perhaps  consider  the  moral  treatment — i.e.,  the  patient  deter- 
mines not  to  ruminate  and,  as  soon  as  a  desire  to  ruminate  appears, 
endeavors  to  suppress  it.  Poensgen  mentions  two  cases  of  mery- 
cism  perfectly  cured  by  this  method. 

This  moral  treatment  can  of  course  be  applied  only  in  cases  in 
which  the  rumination  can  be  suppressed  by  the  will-power  of  the  pa- 
tient, but  not  in  those  in  which  the  rumination  is  whollj^  independent 
of  the  will. 

In  treating  Dr.  G.  P.,  I  made  use  of  this  method;  he  was  in- 
structed, as  soon  as  he  felt  any  inclination  to  ruminate,  to  ivy  with  all 
his  xjower  to  suppress  it.  The  patient  has  carried  out  this  rule  quite 
conscientiously,  and  the  merycism  has  since  that  time  occurred  only 
occasionally.  In  the  treatment  of  several  other  cases  I  have  applied 
tlie  same  method  with  the  best  result. 

Nervous  Vomiting  (Vomitus  Nervosus). 

The  process  of  vomiting  serves  to  empty  the  stomach  of  its  con- 
tents by  the  shortest  way,  that  is,  through  the  cesophagus  and  mouth. 
Tlie  mechanism  of  this  action  is  very  complicated  and  a  largo  num- 
ber of  striated  and  non-striated  muscles  participate  in  it.  At  first 
the  abdominal  muscles  and  the  diaphragm  contract  and  compress  the 
abdominal  cavity;  then  the  stomach  contracts  and  the  pylorus 
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closes  firmly.  At  the  same  time  the  longitudinal  fibres  of  the  lower 
end  of  the  oesophagus  contract  and  open  the  cardia;  the  pressure 
which  is  exerted  by  the  stomach  upon  its  contents  throws  them 
into  the  open  oesophagus,  which  becomes  wider  and  shorter  by  the 
contraction  of  its  longitudinal  fibres.  The  epiglottis  turns  upon 
the  larynx  and  closes  up  this  canal,  while  the  soft  palate  rises  and 
covers  the  posterior  uares.  Both  these  actions  serve  to  jjrevent  the 
contents  from  reaching  either  the  larynx  or  the  nasal  cavity.  The 
onlj'  canal  which  remains  open  is  the  mouth.  From  the  oesophagus, 
by  an  antiperistaltic  contraction  of  the  same,  the  contents  are  quickly 
emptied  through  the  mouth.  It  is  generally  believed  that  there 
exists  a  centre  for  the  act  of  vomiting  in  the  vagus  nucleus.  It  may 
even  be  that  the  respiratory  centre  and  the  centre  for  vomiting  are 
situated  at  one  and  the  same  spot. 

Vomiting  may  be  a  consequence  of  various  pathological  conditions 
of  the  stomach,  or  may  be  due  to  an  abnormal  state  of  the  food. 
Nervous  vomiting  is  characterized  by  the  absence  of  either  of  the  two 
conditions  mentioned. 

The  vomiting  may  be  due  to  some  si)inal  or  cerebral  irritation,  or 
may  originate  reflexly  from  abnormal  conditions  in  other  organs 
(pharynx,  oesophagus,  larj-nx,  palate,  kidneys,  liver,  x^eritoneum, 
genital  organs,  etc.),  or  it  may  be  due  to  neurasthenia  or  hysteria. 
Among  these  different  kinds  of  nervous  vomiting  juvenile  vomit- 
ing and  the  periodic  vomiting  of  Leyden  deserve  special  considera- 
tion. 

Diagnosis. 

The  diagnosis  of  nervous  vomiting  has  a  twofold  object  in  view :  (1) 
To  recognize  the  nervous  character  of  the  condition,  and  (2)  to  reveal, 
if  possible,  its  cause.  Stiller  ""'  gives  the  following  points  as  char- 
acteristic of  nervous  vomiting :  It  occurs  easily,  without  any  eft'ort 
and  without  any  preparatory  stage.  It  is,  as  a  rule,  independent  of 
the  quality  and  quantity  of  the  ingested  food.  Other  points  he  men- 
tions are:  The  capriciousness  with  which  certain  kinds  of  foods 
(sometimes  very  easily  digestible)  are  ejected,  while  other  indigest- 
ible substances  are  well  borne ;  the  faculty  which  sometimes  exists 
in  selecting  only  one  certain  substance  from  the  various  food-stuflfs 
present  in  the  stomach  for  the  vomiting;  the  carelessness  with  which 
the  patients  bear  this  condition  for  a  long  time;  tlie  very  slight  or 
hardly  marked  degree  of  inanition,  notwithstanding  the  long  duration 
of  the  ailment.  The  vomiting  is  not  always  dependent  upon  the 
meals,  but  may  occur  occasionally  in  the  fasting  condition.  Tliere 
exist  other  neuropathic  symi^toms,  which  may  be  associated  with  the 
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vomiting  or  alternate  with  it — the  influence  which  psychical  con- 
ditions exert  upon  the  vomiting.  To  these  points  Boas  adds  an- 
other one,  namely,  normal  secretory  and  motor  functions  of  the  stom- 
ach. I  agree,  however,  with  Bouveret  that,  while  this  may  be  present 
in  some  cases,  there  certainly  occur  cases  of  nervous  vomiting  in 
which  the  gasti-ic  secretory  function  is  greatly  diminished  or  even 
absent. 

Juvenile  Vomiting. — This  condition  occurs  in  young  persons  at- 
tending school,  especially  if  they  are  overworked.  Symptoms  of 
cardialgia  and  vomiting  develop,  the  latter  appearing  either  once  or 
twice  every  day,  or  presenting  a  rather  periodic  character.  Occasion- 
ally there  is  a  train  of  the  following  symptoms  associated  with  this 
vomiting:  severe  headache,  marked  pallor,  very  slow  pulse,  and 
dilated  pupils.  The  diagnosis  of  this  form  of  vomiting  is  easily 
made  by  the  symptoms  just  mentioned.  The  best  treatment  is  the 
temporary  removal  of  the  patient  from  school,  and  a  good,  strengthen- 
ing diet. 

Periodic  Vomiting  (Ley  den). — Ley  den  first  described  periodic 
vomiting,  which  is  characterized  hj  the  following  points:  1.  It 
apjjears  in  apparently  healthy  individuals;  2.  The  paroxysms  occur 
periodically  after  intervals  of  equally  long  duration;  3.  When  the 
attack  is  over,  the  patient  is  perfectly  well  and  no  gastric  sj^mptoms 
persist.  The  attack  is  \qvj  similar  to  that  of  acute  succorrhoea  gas- 
trica  continua,  and  may  be  described  as  follows :  In  the  midst  of 
perfect  health  the  patient  experiences  for  a  short  time  uneasy  sensa- 
tions (slight  headache,  nausea,  slight  chilly  feeling),  which  are  fol- 
lowed by  vomiting.  At  first  the  entire  gastric  contents  are  ejected ; 
later  the  vomited  matter  consists  of  mucus,  alone  or  with  admixture 
of  either  bile  or  shreds  of  blood.  The  latter  is  more  frequently 
found  if  violent  retching  has  preceded  the  .act  of  vomiting.  Fre- 
quently, although  not  always,  there  exists  an  intense  pain  in  the  epi- 
gastric region  and  a  sensation  of  utter  prostration.  The  abdomen  is, 
as  a  rule,  sunken  and  the  extremities  are  cold.  At  this  time  no  food 
whatever  is  borne  b}^  the  stomach,  even  a  drink  of  water  is  very  soon 
ejected.  This  condition  of  utter  irritability  of  the  stomach  and  per- 
sistent vomiting  may  last  from  one  to  ten  days,  when  all  of  a  sudden 
the  disturbances  disappear,  the  nausea  subsides,  and  a  feeling  of 
hunger  returns,  which  can  now  be  satisfied  with  im])unity.  All  kinds 
(A  food  are  now  well  borne  by  the  stomach  which  but  an  hour  before 
could  not  retain  the  lightest  food. 

The  periodic  vomiting  of  Leydeu  is  a  rare  affection,  and  it  does 
not  seem  to  me  that  the  condition  of  the  gastric  secretion  plays  an 
important  part  in  its  catisation.    Wliile  most  of  the  cases  mentioned 
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in  literature  seem  to  have  been  associated  with  a  normal  condition  of 
the  gastric  juice,  I  have  observed  a  case  of  periodic  vomiting  in  a 
patient  who  was  aifected  with  achylia  gastrica.  This  patient  (J.  S.), 
thirty-seven  years  old,  had  been  troubled  for  the  last  six  years  with 
periodic  attacks  of  vomiting,  which  appeared  once  in  either  six  or 
three  months  and  lasted  from  four  to  five  days.  During  the  intervals 
the  patient  could  partake  of  all  kinds  of  food  without  much  incon- 
venience. The  only  complaints  referred  to  were  frequent  belching 
and  constipation.  During  the  attacks  the  patient  could  not  ingest 
anything  for  the  entire  five  days  and  as  a  rule  presented  the  most 
alarming  symptoms.  I  examined  him  frequently  during  the  inter- 
vals and  also  during  the  attacks  and  never  found  any  traces  of  gastric 
juice  in  the  contents  of  the  stomach. 

The  treatment  consists  in  absolute  rest,  in  the  administration  of 
ice  pills  and  in  the  use  of  morphine  (subcutaneous  injection)  or  of 
opium  in  the  form  of  suppositories.  During  the  intervals  between 
the  attacks  a  sojourn  in  the  country  and  hydropathic  procedures 
may  prove  of  value. 

Reflex  Vomiting. — Nervous  vomiting  frequently  occurs  as  a  result 
of  derangements  of  various  other  organs.  Thus  abnormal  conditions 
of  the  pharynx,  an  elongated  uvula,  disorders  of  the  genito-urinary 
organs  may  be  associated  with  voiuiting.  The  vomiting  of  preg- 
nancy must  also  be  considered  as  belonging  to  this  group.  Floating 
kidney,  hydronephrosis,  hepatoptosis  may  likewise  be  the  cause  of 
vomiting. 

The  treatment  of  this  class  of  cases  will  have  to  be  directed 
towards  the  seat  of  the  original  trouble.  An  elongated  uvida  must  be 
amputated,  and  ptosis  of  the  different  abdominal  organs  must  be 
remedied  by  keeping  them  in  place  by  means  of  a  suitable  bandage. 
Ail  the  genito-urinary  disorders  should  be  treated  as  such.  The 
vomiting  of  pregnancy  must  be  considered  as  a  jjhysiological  phe- 
nomenon as  long  as  it  occurs  during  the  first  months  of  pregnancy 
and  appears  only  once  or  twice  a  day,  not  interfering  mtich  with  the 
general  nutrition.  In  this  case  it  is  hardly  necessary  to  use  any 
therapeutic  means.  If,  however,  the  vomiting  appears  more  fre- 
quently and  obstinately,  so  that  the  patients  begin  to  lose  in  weight, 
then  we  have  the  following  remedies  at  our  disposal :  Bromide  of  so- 
dium, 1  gm.  (gr.  XV.)  to  be  taken  twice  daily;  cerium  oxalate,  2  dgra. 
(gr.  iij.)  three  times  daily;  ^  Menthol,  1.0;  aq.  de.st.,  100;  spir. 
frumenti  rect.,  50.0,  one  tablespoonful  four  times  a  day.  Other  reme- 
dies such  as  cocaine,  codeine,  belladonna,  or  chloral  hydrate,  may 
occasionally  be  useful.  If  medicinal  treatment  fails,  then  a  change 
of  surroundings,  as  a  sojourn  in  the  country,  may  be  tried.     If  all 
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these  means  prove  useless  and  the  voraitiug  continues  undiminished, 
so  that  the  life  of  the  patient  is  in  danger,  then  as  uititamu  refugiurn, 
artificial  abortion  has  to  be  resorted  to. 

Idiopathic  Nervous  Vomiting. — Besides  the  above-named  two  groups 
of  vomiting,  namely,  the  juvenile  and  the  periodic,  which  appear 
without  any  apparent  cause,  there  exist  cases  of  vomiting  in  adults 
which  do  not  show  any  jieriodicity.  The  vomiting  occurs,  as  a  rule, 
after  meals.  Usually  only  a  portion  of  the  meal  is  ejected,  occasion- 
ally, however,  the  whole  meal  may  be  vomited.  The  vomiting  may 
exist  for  months  and  sometimes  even  for  years  without  remission. 
The  nutrition,  as  a  rule,  in  these  instances  is  not  disturbed.  Neuras- 
thenic and  hysterical  individuals  form  the  greater  contingent  of  suf- 
ferers from  this  form  of  vomiting.  Sometimes,  however,  persons  with 
an  apparently  normal  condition  of  their  nervous  functions  may  be  af- 
fected with  this  trouble,  which  is  by  far  more  frequent  in  women 
than  in  men. 

The  treatment  consists  in  regulating  the  mode  of  life  of  the  patient 
and  in  advising  him  to  suppress  vomiting  whenever  i:)ossible.  In 
neurasthenic  and  hj^sterical  patients  the  treatment  must  be  directed 
against  the  original  trouble ;  in  others,  change  of  climate  ma,j  be 
tried.  Of  medicines  the  bromides  play  a  great  part.  Arsenic  and 
iron  are  useful  in  many  instances.  In  severe  cases  of  vomiting, 
feeding  through  the  tube  for  a  period  of  two  weeks  may  be  resorted 
to.  During  this  time  no  food  is  to  be  taken  in  a,ny  other  Avay. 
When  this  period  is  over,  then  small  quantities  of  food  are  admin- 
istered per  OS,  besides  continuing  the  gavage  (feeding  through  the 
tube).  If  the  food  which  is  taken  by  the  mouth  is  no  longer  vomited, 
then  after  a  while  gavage  may  be  discontinued  and  the  feeding  done 
in  the  natural  way.  Intragastric  faradization  may  also  prove  useful. 
Several  eases  have  come  under  my  observation  in  which  nervous  vom- 
iting, after  lasting  for  many  years  and  resisting  the  most  diverse 
modes  of  treatment,  has  been  perfectly  cured  by  the  faradic  current. 

Pneumatosis. 

Gastric  ymeumatosis  denotes  a  condition  in  which  the  stomach  is 
distended  with  gas  (air),  giving  rise  to  a  sensation  of  marked  tension 
and  frerjuently  also  to  sliortness  of  breath  (asthma  dyspepticum, 
Henoch).  It  is  generally  believed  that  a  spasmodic  contraction  of 
both  the  cardia  and  pylorus  is  partly  the  cause  of  this  condition. 
Tills  affection  may  appear  periodically  or  exist  constantly.  It  is 
often  found  associated  Avith  other  symptoms  of  neurastlienia  or  hys- 
teria; occasionally,  however,  it  is  met  with  alone.    In  typical  cases 
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of  pneumatosis  the  epigastric  and  gastric  regions  are  found  greatly 
protuberant,  sometimes  the  upper  part  of  the  abdomen  looks  like  a 
balloon.  On  percussion  this  area  gives  a  highly  tympanitic  sound. 
The  patients  experience  a  sensation  of  distention  and  marked  want 
of  air;  sometimes  a  feeling  of  utmost  anxiety  is  also  present.  Belch- 
ing, as  a  rule,  cannot  be  produced  by  these  patients. 

In  making  the  diagnosis  of  .this  condition,  it  will  be  necessary  to 
exclude  organic  aflfections  of  the  stomach  which  may  give  rise  to 
similar  symptoms.  In  the  latter,  however,  the  gas  accumulated  in 
the  stomach  will  have  a  foul  odor. 

The  treatment  consists  in  a  general  tonic  regimen  of  the  nervous 
system  and  in  the  administration  of  the  bromide  salts.  An  acute 
attack  of  pneumatosis  can  be  checked  in  the  quickest  and  easiest  way 
by  the  introduction  of  a  tube  into  the  stomach,  so  that  the  impris- 
oned air  can  find  an  exit.  The  symptoms  of  tension  then  disapi^ear 
at  once.  This  procedure  must  be  repeated  whenever  a  considerable 
quantity  of  gas  has  accumulated  in  the  stomach  and  given  rise  to  the 
characteristic  symptoms.  If  a  tube  is  not  at  hand,  or  its  introduc- 
tion be  inadvisable,  the  attack  may  be  relieved  hy  a  subcutaneous 
injection  of  morphine  (Ewald).  The  extract  of  Calabar  bean  may 
also  be  found  very  useful. 

Hypanaktnesis  Ventriculi. 

By  the  term  hypanakinesis  I  would  designate  a  condition  in 
which  the  mechanical  function  of  the  stomach  is  greatly  reduced.  If 
tested  with  the  gastrograph  there  are  found  only  three  or  four 
"  breaks"  or  "  makes"  of  the  current  marked  within  three  minutes. 
Sometimes  no  current  changes  whatever  are  observed  within  the  same 
time.  I  have  noticed  this  condition  several  times  in  gastric  ulcer, 
but  twice  also  in  persons  in  which  the  diagnosis  of  gastric  ulcer  could 
be  excluded.  One  of  the  latter  usually  complained  that  he  experi- 
enced the  most  disagreeable  sensation  soon  after  meals  when  resting 
quietly.  He  felt  relieved  only  when  walking  about  for  three-quarters 
of  an  hour  or  an  hour  after  each  meal.  It  may  be  that  the  exercise 
which  the  patient  instinctively  resorted  to  served  to  supplement  the 
mechanical  work  of  the  stomach  that  was  lacking. 

Hyperanakinesis  Yentriculi. 

Hyperanakinesis  ventriculi  denotes  a  condition  of  too  strong 
mechanical  action  of  the  stomach.  The  gastrograph  shows  forty  to 
eighty  "breaks"  and  "makes"  of  the  current  within  three  minutes. 
This  symjjtom  is  frequently  found  to  be  present  in  cases  of  obstruc- 
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tion  at  tlie  pylorus,  but  may  occur  in  other  conditions.  In  several 
of  my  cases  this  symptom  was  associated  with  hyperchlorhydria. 

Peristaltic  Eestlessness  of  the  Stomach  (Kussmaul ,  Tormina 

Ventriculi  Nervosa. 

This  term  denotes  also  a  condition  of  increase  of  the  motor 
(mechanical)  function  of  the  stomach  with  the  difference  that  here 
the  peristalsis  can  be  perceived  with  the  eye. 

In  this  condition  the  peristaltic  action  of  the  stomach  is  remark- 
ably active.  High  waves  can  be  seen  moving  along  the  stomach  from 
left  to  right.  The  time  required  for  one  wave  to  jjass  from  the  ex- 
treme left  to  the  pylorus  is  about  one  minute.  This  visible  peristaltic 
action  of  the  stomach  is  more  pronounced  when  it  is  filled  with  food. 
In  some  instances  the  exaggerated  peristalsis  is  felt  by  the  patient 
as  a  slightly  painful  contraction.  In  other  instances  it  is  not  per- 
ceptible to  the  patient.  Peristaltic  restlessness  of  the  stomach  is 
iLsually  found  in  dilated  stomachs  with  obstruction  of  the  pylorus. 
Here  it  signifies  the  effort  which  the  stomach  makes  to  overcome 
the  undue  resistance  which  the  contents  find  in  passing  through  the 
stenosed  pylorus.  In  rare  instances  peristaltic  restlessness  of  the 
stomach  may  occur  alone  without  any  obstruction  of  the  pylorus,  in 
that  case  being  a  pure  neurosis.  Kussmaul  has  described  two  such 
cases  of  nervous  origin.  I  have  had  the  opiiortunit}^  of  observ- 
ing eight  cases  of  peristaltic  restlessness  of  the  stomach  in  stenosis  of 
the  pyloinis  (seven  cases  of  cancer  and  one  case  of  benignant  stenosis) 
and  only  one  case  of  nervous  origin.  The  latter  was  in  a  man, 
forty-two  years  old,  who  presented  distinct  symptoms  of  neuras- 
thenia and  comi)lained  of  a  moving  cramp-like  sensation,  which 
usually  appeared  soon  after  meals  in  the  gastric  region  and  lasted  for 
half  an  hour  or  longer.  On  inspecting  his  abdomen  half  an  hour 
after  a  small  meal,  small  "  mountainous  waves"  could  be  seen  moving 
from  left  to  right  over  the  gastric  region.  In  this  case  the  greater 
cun'ature  of  the  stomach  extended  to  one  fijiger's  breadth  above  the 
navel  (gastrodiaphany)  and  the  stomach  was  usually  found  empt.y 
one  and  a  half  hours  after  a  test  breakfast. 

Tlie  treatment  of  this  affection,  if  associated  with  jiyloric  obstruc- 
tion, must  be  directed  against  the  latter  primary  trouble.  In  cases 
of  neurotic  origin,  our  therapeutic  measures  will  have  to  be  directed 
against  the  nervous  system.  Massage,  hydrotherapy,  electricity 
rpercutanoous  or  intragastric  faradization),  change  of  climate  and 
surroundings  will  freciuently  prove  useful.  Larger  doses  of  potas- 
sium bromide  and  codeine,  either  alone  or  with  belladonna,  are  often 
beneficial. 

>>> 
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Antipeeistaltic  Kestlessness  op  the  Stomach. 

Glax,  Scliiitz,  and  Calm  have  described  cases  in  which  the  waves 
over  the  stomach  moved  from  right  to  left,  and  they  therefore  de- 
signated this  condition  as  "  antiperistaltic  restlessness  of  the  stom- 
ach." Glax' 3  case  was  of  neurotic  origin.  In  making  the  diagnosis 
of  peristaltic  or  antiperistaltic  restlessness  of  the  stomach  it  is  of 
the  greatest  importance  to  determine  that  the  visible  waves  originate 
within  the  stomach  and  not  in  the  intestines.  Peristaltic  and  anti- 
peristaltic movements  of  the  small  intestines  are  frequently  observed 
and  can  easily  be  distinguished  from  motions  of  the  stomach  by  the 
forms  presented  by  the  waves.  If  they  originate  in  the  small  intes- 
tines, they  are  of  small  calibre  (sausage-like)  and  are  seen  moving  in 
different  directions  and  over  different  regions,  while  the  waves  pro- 
duced in  the  stomach  are  almost  always  quite  large  (liand-size)  and 
always  move,  if  peristaltic,  from  left  to  right,  if  antiperistaltic  from 
right  to  left,  in  the  upper  part  of  the  abdominal  cavity. 

Incontinentia  Pyloei  (Incontinence  op  the  Pyloeus). 

Incontinence  of  the  pylorus  was  first  described  by  L.  de  Sere"° 
and  later  by  Ebstein.'"  The  pylorus  may  be  incompetent,  first, 
when  unyielding  neoplasms  involve  this  portion  of  the  stomach;  sec- 
ondly, when  the  pyloric  sj^hincter  is  in  an  atonic  condition,  i.e.,  when 
the  pylorus  is  apparently  always  open  by  reason  of  some  nervous  de- 
rangement. Ebstein  diagnoses  an  incontinence  of  the  pylorus  if  on 
inflating  the  stomach  with  air  the  latter  rapidly  passes  into  the  intes- 
tines, so  that  it  becomes  impossible  to  fill  the  organ  with  gas.  In- 
stead of  the  stomach,  the  small  intestines  then  become  filled  with  air 
and  give  tympanitic  sounds  on  percussion.  Ewald  justh'^  doubts  the 
exactness  of  this  diagnostic  means.  He  has,  indeed,  never  observed 
this  symptom.  In  all  the  cases  in  which  he  had  distended  the 
stomach  to  its  utmost  extent  with  air,  he  could  never  demonstrate 
that  the  air  passed  into  the  intestines.  Whenever  the  tension  be- 
came too  great,  the  air  always  escaped  upwards  through  the  cardia 
with  eructation.  My  own  experience  coincides  with  that  of  Ewald. 
Incontinence,  or  rather  relaxation  of  the  pylorus,  is  a  rare  condition, 
and  we  are  able  to  recognize  it,  not  so  much  by  the  fact  that  food  and 
gas  pass  from  the  stomach  into  the  duodenum  more  rajiidly  than 
normally,  as  by  the  regurgitation  of  intestinal  contents  into  the  stom- 
ach. The  presence  of  the  latter  condition  is  shown  by  the  fact  tliat 
on  washing  out  the  stomach  in  the  fasting  condition,  almost  always 
more  or  less  large  quantities  of  intestinal  juice  and  especially  of  bile 
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appear.  While  tlie  oceasioual  regurgitatiou  of  intestinal  secretion 
into  the  stomach  may  occur  as  a  consequence  of  irritation  caused  hy 
the  tube  when  lavage  is  applied,  still  the  quantity  of  the  intestinal 
juice  is  always  small.  In  incontinence  of  the  pylorus,  the  quantity 
of  regurgitated  intestinal  juice  and  bile  is  considerable  and  always 
present  in  the  fasting  condition  at  each  washing  of  the  stomach ;  but 
sometimes' also  if  the  contents  of  the  organ  are  withdrawn  one  hour 
after  the  test  breakfast  or  three  to  four  hours  after  a  test  dinner. 
Whether  the  condition  in  which  the  stomach  becomes  empty  more 
rapidly  than  normally  is  to  be  referred  to  a  relaxation  of  the  pylorus, 
or  to  an  increased  motor  function  (hyperprochoresis)  of  the  organ, 
is  still  undecided.  In  most  instances,  however,  it  seems  to  me  that 
the  latter  factor  is  the  more  probable.  I  have  observed  two  cases  of 
relaxation  of  the  pylorus,  and  both  have  been  treated  by  intragastric 
faradization  with  good  results. 

Pylorospasmus. 

A  spasmodic  contraction  of  the  pylorus  without  organic  disease 
has  been  described  by  Bentejac."'    He  reports  the  following  case: 

A  man,  59  years  old,  swallowed  a  glassful  of  kerosene  by  mistake. 
After  this  accident  he  was  troubled  with  intense  pains  in  his  epigas- 
tric region,  but  never  vomited  blood  nor  did  he  pass  blood  with  his 
movements.  At  the  end  of  eight  months  there  was  incessant  vomit- 
ing and  the  dilated  stomach  extended  below  the  navel.  Stenosis  of 
the  pylorus  was  diagnosed,  and  Riclielot  ijerformed  an  exploratory' 
laimrotomy,  but  found  the  pylorus  i:)erfectly  smooth  and  normal. 
The  result  of  the  examination  during  the  operation  proved  that  the 
pylonis  was  only  spasmodically  contracted.  The  operation,  however, 
had  the  result  that  the  patient  ceased  to  suffer  from  vomiting,  which 
must  be  ascribed  merely  to  the  suggestive  effect  of  the  procedure. 

Pylorospasmus  is  frequently  found  in  association  with  ulcer, 
either  of  the  pylorus  or  of  its  immediate  neighborhood,  and  must 
then  be  considered  as  a  reflex  neurosis.  The  symptoms  produced 
resemble  in  most  instances  a  real  stenosis  of  the  i)ylorus;  and  if 
several  attempts  to  improve  the  condition  have  totally  failed,  then 
surgical  interference  must  be  resorted  to.  Bouveret  states  that 
pyloro8j)asraus  frequently  occurs  in  cases  of  hyperchlorhydria  and 
especially  of  hypersecretion.  The  fact  that  in  these  cases  the  pyloric 
region  is  sometimes  found  to  be  painful  and  very  tender  on  pressure, 
Bouveret  refers  to  an  undue  sj)asmodic  contraction  of  the  pylorus. 
I  mu.st  say  that  this  symptom  alone  is  not  sufficient  to  warrant  the 
assumj)tion  of  ])ylorospasmus.  The  pains  which  are  felt  more  to  the 
right  side  may  lie  caused  by  the  undue  irritation,  which  too  acid 
chyme  exert.s  during  its  passage  through  the  pylorus. 
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Atony  oe  the  Stomach. 

Synonyms. — Gastric  insufficiency  (Rosenbacli) ;  myasthenia  ven- 
triculi  (Boas). 

Atony  of  the  stomach  designates  a  condition  in  which  the  muscu- 
lar action  of  the  organ  is  retarded  and  weakened.  It  occurs  fre- 
quently as  a  complication  of  many  digestive  disorders,  and  also  of 
other  diseases  which  greatly  weaken  the  constitution.  Thus  we  find 
it  accompanying  chronic  gastric  catarrh,  hyiierchlorhydria,  neuras- 
thenia gastrica,  tuberculosis  of  the  lungs,  grave  heart  affections,  and 
the  like.  Sometimes,  however,  this  condition  exists  as  a  i)rimary 
neurosis. 

Symptomatology. 

In  all  those  instances  in  which  atony  exists  as  an  additional  phe- 
nomenon to  the  main  affection,  the  symptoms  of  atony  will  be  over- 
shadowed, and  only  those  of  the  i^rincipal  trouble  will  be  apparent. 
If  it  exists  alone,  the  following  characteristics  are  frequently  present : 
An  uncomfortable  feeling  of  fulness  appears  after  meals ;  often  there 
is  eructation  of  gas ;  the  appetite  is  diminished ;  headaches  and  con- 
stipation are  frequently  present. 

Diagnosis. 

The  diagnosis  is  established  if  the  above-described  symptoms 
exist  and  the  following  points  can  be  found  on  examination : 

1.  The  splashing  sound  is  easily  produced  in  the  gasti-ic  region, 
even  if  the  stomach  contains  only  a  small  quantity  of  ch.yme  or  liquid. 
As  a  rule,  the  area  over  which  the  splashing  sound  can  be  produced, 
extends  from  the  margin  of  the  ribs  on  the  left  side  to  the  umbi- 
licus or  somewhat  below  it. 

2.  Six  to  seven  hours  after  Leube's  test  dinner,  the  washing  out 
of  the  stomach  reveals  the  presence  of  a  more  or  less  considerable 
quantity  of  chyme ;  but  the  stomach  is  found  empty  in  the  morning 
in  the  fasting  condition. 

3.  On  filling  the  stomach  with  water,  the  greater  curvature  will 
descend  lower  and  lower  as  water  is  added.  This  symptom,  however, 
which  has  been  described  by  Pacanowski  and  Boas,  is  not  constant 
and  therefore  not  reliable. 

The  prognosis  of  atony  of  the  stomach  is  not  bad,  as  the  affection 
is  quite  amenable  to  treatment. 
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Treatment. 

A  hygienic  way  of  living  and  a  strengthening  regime  should  be 
advocated.  Too  much  brain  work  should  be  forbidden ;  and  plenty 
of  outdoor  exercise  and  frequent  bodily  ablutions  are  to  be  enjoined. 
Slow  eating  and  thorough  mastication  of  the  food  are  of  the  greatest 
importance.  The  quantity  of  fluids  should  be  restricted.  Not  more 
than  from  one  to  one  and  one-half  quarts  of  liquid,  including  tea, 
cofi'ee,  milk,  and  souj),  should  be  given  daily.  As  a  rule,  it  is  best 
to  have  the  patient  take  five  meals  a  day.  The  diet  should  consist 
of  light  solid  food  (bread  and  butter,  eggs,  mashed  and  baked  pota- 
toes, farina,  hominy,  soup  with  vermicelli),  tender  meat  (tenderloin 
steak,  lamb  chops,  roast  beef,  chicken,  squab),  fish,  oysters;  spin- 
ach, asparagus,  green  peas,  carrots ;  tea,  coffee,  or  cocoa  (with  sugar 
and  milk)  in  small  quantities;  a  small  quantity  of  beer  or  ale.  Of 
medicaments  strychnine  ranks  highest.  I  frequently  give  tincture 
of  nux  vomica  and  fiuid  extract  of  condurango,  of  each  twenty  drops 
three  times  daily.  The  administration  of  ferratine  0.5  gm.  three 
times  daily  may  also  frequently  be  found  useful. 

Electricity,  especially  intragastric  faradization,  seems  to  me  to 
be  of  the  greatest  value,  in  order  to  strengthen  the  muscular  appa- 
ratus of  the  stomach.  With  regard  to  lavage,  I  concur  with  Boas 
that  its  use  is  not  indicated  in  this  affection. 

The  constipation,  which  is  so  frequently  present,  is  best  treated 
by  having  the  patient  partake  of  plenty  of  green  vegetables,  brown 
and  Graham  bread,  and  plenty  of  fruit ;  he  should  be  instructed  to  go  to 
the  closet  iii  the  morning  always  at  the  same  time.  If  these  means, 
however,  do  not  suffice,  then  I  frequently  order  the  following  pills : 

Podophyllin,  0.3 

Extr.  nuc.  vom., 

Extr.  fab.  calab.,  aaO.5 

Extr.  gentian, 

Pulv.  glycyrrhizse  aa  q.s. 

M.  et  ft.  pil.  No.  30.    S.  One  pill  twice  a  day. 

Instead  of  this  pill  fifteen  to  twenty  drops  of  the  fluid  extract  of 
cascara  sagrada  may  be  given  twice  daily. 

Secretory  Neuroses, 

The  existence  of  secretory  nerves  governing  the  glandular  secre- 
tion of  the  stomach  is  generally  accepted  as  a  fact,  although  they 
have  not  as  yet  been  experimentally  demonstrated  beyond  a  doubt. 
Several  physiological  facts  speak  in  favor  of  this  view :  A  piece  of 
meat  held  before  the  eyes  of  a  dog  provided  with  a  gastric  fistula 
produces  a  flow  of  gastric  juice.    The  same  phenomenon  has  been 
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observed  by  Eichet in  the  case  of  a  mau  with  a  gastric  fistula. 
Fear  and  great  auxiety  have  a  deijressiug  efi'ect  ou  the  gastric  secre- 
tion. These  facts  clearly  show  the  influence  of  nerve  centres  within 
the  brain  ui)on  the  gastric  secretory  function.  There  must,  however, 
undoubtedly  exist  some  nerve  apparatuses  within  the  stomach  itself 
which  regulate  the  secretion;  for  after  section  of  the  vagus  and 
sympathetic  nerves  supplying  the  stomach,  the  latter  organ  will  con- 
tinue to  produce  its  ordinary  secretion  upon  the  application  of  an 
irritant.  As  in  the  neuroses  previously  considered,  conditions  of  in- 
creased and  decreased  functions  exist  also  in  these  cases. 

After  having  described  the  fiinctional  disorders  of  secretion  under 
special  chapters  (hypersecretion  and  achylia  gastrica),  we  need  say 
here  only  that  in  most  instances  these  afl^ections  are  of  nervous 
origin,  either  proto^jathic  or  of  a  reflex  nature.  This  latter  theory 
has  been  especially  appreciated  by  Charles  G.  Stockton,"'  of  Buffalo. 

Frequently,  however,  disorders  of  secretion  may  secondarily  ac- 
company primary  neuroses;  thus  tabes  dnrsalis  and  other  spinal 
lesions  are  frequently  associated  with  hyperchlorhydria  and  also 
with  periodic  gastrosuccorrhoea. 

Neurasthenia  and  hysteria  may  be  complicated  with  either  hyper- 
chlorhydria or  hypochlorhydria  or  achylia.  The  symptoms  which 
these  secretory  disturbances  evoke  are  the  same  as  if  they  were  the 
primary  affections. 

Hypochlorhydria  of  nervous  origin  is  sometimes  met  with  with- 
out the  association  of  other  nervous  symptoms,  and  it  is  then  quite 
difficult  to  establish  the  diagnosis  between  this  affection  and  gastric 
catarrh.  Absence  of  tenderness  on  pressure  in  the  gastric  region  and 
a  perfectly  clean  tongue  point  rather  to  the  presence  of  a  neurosis. 
Sudden  changes  in  the  condition  of  the  gastric  secretion  speak  like- 
wise in  favor  of  a  neurotic  character. 

Nekvous  Dyspepsia  (Leube). 

Under  the  name  of  nervous  dyspepsia  (neurasthenia  gastrica  of 
Ewald)  Leube  originally  described  a  condition  of  manifold  sub- 
jective symptoms,  which  appear  during  the  act  of  digestion,  but 
without  any  abnormal  condition  existing  in  the  organ  which  could 
objectively  be  proven.  All  cases  in  which  dyspeptic  symptoms  ex- 
isted and  in  which  after  a  test  dinner  hydrochloric  acid  was  detected 
and  the  organ  was  found  empty  seven  hours  after  this  meal,  Leube 
diagnosed  as  nervous  dyspepsia.  Later,  when  attempts  were  made 
to  estimate  the  degree  of  acidity  quantitatively,  all  the  cases  of 
hyperchlorhydria  had  to  be  separated  from  this  condition.    For  here 
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the  subjective  complaiuts  of  the  patients  could  be  referred  to  the 
abnormal  condition  existing  in  the  undue  secretion.  Nervous  d\  s- 
pepsia  may  best  be  characterized  by  the  existence  of  manifold  clinical 
symptoms,  without  any  organic  lesion  whatever. 

Etiology. 

The  disease  ai^pears  more  frequently  in  men  than  in  women. 
Although  it  may  occur  at  the  most  diverse  ages,  still  the  years  be- 
tween thirty  and  forty-five  show  the  greatest  frequency.  Many  debili- 
tating conditions  give  rise  to  the  development  of  this  trouble :  chloro- 
sis, lung  troubles,  grippe,  malaria,  abnormal  conditions  of  the  genito- 
urinary organs,  sexual  excess,  excessive  use  of  tobacco  and  alcohol 
predispose  to  this  affection.  Organic  troubles  of  the  stomach,  such 
as  ulcer  or  chronic  gastric  catarrh,  may  also  give  rise  to  this  com- 
plication. It  is  hardly  necessary  to  say  that  both  neurasthenia  and 
hysteria  are  often  complicated  with  nervous  dyspepsia,  or,  speaking 
more  correctly,  the  nervous  dyspepsia  in  reality  forms  a  part  of  these 
two  conditions. 

Symptomatology. 

The  appetite  is  generally  irregular  and  capricious.  Sometimes 
it  is  increased,  more  frequently,  however,  it  is  lessened.  The  tongue, 
as  a  rule,  is  clean  and  only  occasionally  slightly  coated.  Very  soon 
after  a  meal  various  symjDtoms  api^ear :  slight  pains  in  the  gastric 
region,  frequent  belching,  sometimes  an  irresistible  desire  to  sleep, 
occasionally  a  feeling  of  burning  in  the  head,  especially  in  the  fore- 
head. All  these  disagreeable  sensations  frequently  last  as  long  as 
there  is  food  in  the  stomach.  Sometimes,  when  the  stomach  is 
empty,  a  weak  feeling  and  slight  dizziness  overcome  the  patient  so 
that  there  is  really  no  time  whatever  during  which  the  patient  feels 
l)erfectly  well  and  enjoys  the  sensations  of  a  healthy  person.  This 
explains  the  marked  depression  existing  in  these  patients.  Most  of 
them  look  at  everything  from  the  darkest  point  of  view,  and  any 
small  inconvenience,  which  would  hardly  be  noticed  by  a  healthy 
person,  may  give  them  great  anxiety  and  fear.  At  first  the  nutrition 
of  the  body  appears  to  be  in  good  condition.  But  sooner  or  later  the 
7)atient  begins  to  lose  in  weight,  the  sleep  is  also  very  soon  impaired, 
and  all  the  symptoms  are  aggravated. 

Besides  the  gastric  symptoms  there  are  also  manifold  symi)toms 

which  refer  to  the  intestines.    Sensations  of  fulness  or  of  tension, 

and  sometimes  also  pain,  are  experienced  in  different  regions  of  the 

abdomen.    Frequently  these  abnormal  sensations  are  caused  by  an 
Vol.  VIII.— 23 
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accumulatiou  of  gas  in  the  intestinal  tract  and  relief  is  felt  after  the 
passing  of  flatns.  The  bowels  are  almost  always  constipated.  The 
movements  sometimes  appear  in  the  form  of  small  balls  and  occasion- 
ally in  the  form  of  a  very  thin  long  cylinder  the  size  of  a  quill.  The 
latter  is  always  the  result  of  the  spasmodic  form  of  constipation. 
Diarrhoea  is  very  seldom  met  with  in  this  disease. 

Burkhart ''°  has  described  the  existence  of  certain  points  in  the 
abdomen  which  are  painful  to  pressure,  and  believes  them  to  be 
characteristic  of  this  affection.  Leven  likewise  attributes  great  im- 
portance to  the  appearance  of  these  painful  spots,  which  he  ascribes 
to  an  irritation  of  the  solar  plexus.  He  describes  three  such  pain- 
ful areas,  one  immediately  below  the  ensiform  process,  the  others 
near  the  navel,  especially  to  the  left  of  it.  Ewald,  Eichter,  and 
Bouveret  are  of  the  opinion  that  this  symptom  is  by  no  means  char- 
acteristic of  nervous  dyspepsia,  as  they  have  met  with  cases  of  the 
affection  in  which  no  such  painful  points  could  be  found.  The  con- 
dition of  the  gastric  juice  does  not  present  anything  characteristic  of 
this  aft'ection.  Frequently  the  juice  will  be  found  normal.  Some- 
times the  degree  of  acidity  will  be  diminished  and  occasionally  in- 
creased. In  many  cases  the  condition  of  the  gastric  juice  will  reveal 
manifold  variations  from  time  to  time.  I  quite  agree  with  Bouveret 
that  more  frequently  a  diminished  acidity  is  met  with  in  this  affec- 
tion. If  the  affection  has  lasted  quite  a  while,  atony  of  the  stomach 
is  usually  present.  In  women  enteroptosis  very  frequently  occurs  as 
a  complication.  In  both  sexes,  but  niore  frequently  in  the  female, 
membranous  colitis  may  develop  in  consequence  of  the  high  degree 
of  constipation  and  of  the  irritation  of  the  colon  through  scybala. 
Besides  all  these  symptoms  which  refer  to  the  digestive  tract,  mani- 
fold nervous  symptoms  usually  occur :  headache,  insomnia,  pains  in 
the  back,  frequent  emissions,  sometimes  impotence,  vertigo,  palpita- 
tions of  the  heart  after  slight  exertions  or  after  meals,  extreme  feel- 
ing of  weakness,  loss  of  energy  and  ambition,  etc. 

The  prognosis  of  neurasthenia  gastrica  is  quite  uncertain.  Cases 
of  a  slight  nature  may  sometimes  resist  the  best  kinds  of  treatment 
for  a  long  time.  On  the  other  hand,  cases  of  a  severer  nature  may 
readily  yield  to  rational  treatment.  The  duration  of  the  disease  can 
very  seldom  be  foretold,  and  although  life  is  not  directly  endangered, 
still  instances  of  fatal  issue  even  without  apparent  complications  have 
been  reported  in  literature. 

Diagnosis. 

Symptoms  of  general  neurasthenia  and  those  attribiitable  espe- 
cially to  the  digestive  tract  without  the  existence  of  a  real  organic 
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trouble,  will  ostablisli  the  diagnosis.  The  principal  cliaracteristic  of 
this  affection  is  the  lack  of  proportion  between  the  multiform  com- 
plaints and  the  results  objectively  found  in  an  examination  of  the 
digestive  organs.  Another  point  of  value  is  the  circumstance  that 
different  kinds  of  food,  even  indigestible  substances,  do  not  seem  to 
aggravate  the  condition,  nor  does  very  light  food  ameliorate  it,  while 
changes  of  climate  or  surroundings,  or  sometimes  pleasant  news  and 
the  like,  may  suddenly  check  all  the  unpleasant  sensations  for  a 
considerable  time. 

Differential  Diagnosis. 
Neurasthenia  gastrica  may  occasionally  be  confounded  with 
chronic  gastric  catarrh,  ulcer  of  the  stomach,  or  cancer,  the  more 
so  as  all  these  organic  affections  of  the  stomach  are  frequently  as- 
sociated with  nervous  symptoms.  The  following  points  will  serve 
to  differentiate  between  neurasthenia  gastrica  and  the  affections  men- 
tioned: In  neiu'asthenia  gastrica  the  nervous  symptoms  (referring 
to  the  stomach  and  to  other  distant  organs)  play  the  most  important 
part.  "While  the  different  comi^laints  are  connected  more  or  less  with 
the  digestive  tract,  the  quality  and  quantity  of  food  do  not  seem  to 
be  of  great  importance.  Sudden  changes  in  the  condition  of  the 
patient,  who  feels  entirely  well  for  a  few  days  and  then  again  utterly 
disabled,  are  characteristic  of  neurasthenia  gastrica.  Chronic  gas- 
tric catarrh  will  be  easily  recognized  by  the  constancy  of  the  symp- 
toms, which  are  aggravated  by  errors  in  diet  and  by  the  condition  of 
the  gastric  secretion  (diminished  acidity,  large  quantity  of  mucus, 
etc.).  In  ulcer  of  the  stomach  we  shall  always  find  some  of  the  char- 
acteristic points  (circumscribed  painful  spot,  vomiting,  hgematemesis 
or  melsena,  pains  after  the  ingestion  of  food,  as  a  rule  very  intense). 
As  is  well  known,  however,  an  ulcer  may  exist  without  any  of  these 
characteristic  symptoms  and  it  therefore  becomes  very  difficult  to  ex- 
clude its  presence,  the  more  so  as  neurasthenia  gastrica  maj'^  com- 
I)licate  this  affection.  To  establish  the  differential  diagnosis  between 
neurasthenia  gastrica  and  cancer  of  the  stomach,  it  is  often  necessary 
to  have  the  j^atient  under  observation  for  quite  a  period  of  time. 
"Whenever  there  is  a  tumor  or  other  distinct  symptoms  of  cancer,  it 
is  easy  to  recognize  the  cancerous  affection.  If,  however,  marked 
symptoms  are  absent  (during  the  first  period  of  the  disease),  the 
differential  diagnosis  is  difficult.  In  cancer  of  the  stomach  there 
will  also  be  some  relation  between  the  quality  and  quantity  of  the 
ingesta  and  the  existing  disturbances.  Moreover,  in  cancer  of  the 
stomach  there  is  progressive  aggravation  of  the  trouble,  while  in 
neurasthenia  gastrica  the  condition  may  remain  stationary  for  a  long 
period  of  time. 
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Treatme)it. 

In  all  cases  where  some  connection  is  found  between  this  affection 
unci  other  existing  ailments,  the  treatment  must  be  directed  against 
the  latter.  If  nenrasthenia  gastrica  exists  alone,  then  therai^eutic 
means  must  be  resorted  to  which  will  strengthen  the  entire  nervous 
system.  Change  of  climate,  outdoor  life,  entire  relief  from  business 
cares,  are  of  great  importance,  and  sometimes  sufficient  to  cure  the 
patient.  The  diet  should  be  ample  and  it  is  of  importance  to  impress 
upon  the  patient  the  necessity  of  taking  iilenty  of  food.  As  to  the 
digestibility  of  different  kinds  of  food  in  this  affection,  the  patient's 
own  judgment  and  experience  are  the  best  guides  to  follow.  Condi- 
ments should  be  taken  moderately  and  the  use  of  wine,  tea,  coffee, 
and  beer  in  small  quantities  is  allowable.  In  patients  who  have 
greatly  emaciated,  Weir  Mitchell's  rest  cure  is  often  followed  by  the 
best  results.  The  direct  means  which  serve  to  strengthen  the  nervous 
system  are  the  following:  1.  Hydro  therapeutic  measures  of  a  mild 
nature  (wet  cold  pack,  lukewarm  sitz  bath);  2.  Massage  of  the  entire 
body;  to  which  special  massage  of  the  abdomen  may  be  added;  3. 
Electricity ;  general  faradization  of  Beard  and  Rockwell — the  patient 
sits  barefooted  on  a  large  plate  electrode,  while  the  other  electrode  is 
passed  by  the  physician  over  the  chest,  back,  and  extremities ;  the 
electric  bath ;  4.  Both  sleep  aud  rest  should  be  accorded  to  the  pa- 
tient in  a  large  degree.  While  gymnastic  exercises  are  beneficial, 
they  should  never  be  indulged  in  to  such  an  extent  as  to  tire  out 
the  patient. 

With  reference  to  the  local  treatment  of  the  stomach,  the  gastric 
douche  has  been  recommended  by  Malbranc  and  lately  by  Eosen- 
heim.  In  a  few  cases  I  have  applied  the  gastric  spray  with  similar 
good  results.  As  regards  medicaments,  the  bromides  are  of  the 
greatest  importance. 

1}  Ammonii  bromidi, 

Sodii  bromidi,  aal.O 

M.  f.  pulv.    D.  in  chart.  No.  20.    S.  One  powder  twice  daily  in  milk 
or  in  water. 

The  use  of  the  different  tonics  (iron,  arsenic)  is  frequently  in- 
dicated. Levico  or  Roncegno  water  (one-half  to  one  tablespoonful 
three  times  daily),  ferratine,  Gude's  peptomangan,  Dietrich's  pepton- 
ate  of  iron  are  also  in  place.  In  cases  in  which  the  anorexia  plays  a 
dominant  part,  tincture  of  nux  vomica  (ten  drops  three  times  daily) 
or  orexinum  basicum  (2  dgm.  in  wafers,  three  times  daily)  should  be 
administered.    Insomnia  will  often  have  to  be  remedied  by  the  use 
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of  either  chloral  hydrate,  suli)honal  (1.5  to  2  gm.),  or  ti-ional  (1  to  2 
gm.). 

The  bowels  should  be  regulated  according  to  the  rules  given  in  the 
chapter  on  chronic  gastric  catarrh.  A  sojourn  in  the  mountains  or 
in  some  watering-place  having  mild  ferruginous  springs,  such  as 
Elster,  Franzensbad,  Pj'rmont,  or  salines,  such  as  Ems,  Wiesbaden, 
and  Kissiugen,  may  be  recf)mmended,  while  the  purgative  Avaters  of 
Carlsbad  and  Marienbad  should  be  avoided. 


THE  CONDITION  OF  THE  STOMACH  IN  DISEASES 

OF  OTHER  ORGANS. 

Gastric  symptoms  are  found  in  almost  all  known  diseases.  Every 
constitutional  anomaly  and  every  localized  disease  of  any  organ, 
febrile  and  afebrile  processes,  are  all  more  or  less  complicated  with 
disturbances  of  the  digestive  organs.  The  digestive  symptoms  iu 
all  these  conditions,  however,  are  dependent  upon  a  general  disturb- 
ance of  the  entire  organism  and  are  not  due  to  real  affections  of  the 
digestive  organs.  They  are  therefore  always  discussed  in  the  symp- 
tomatology of  the  different  diseases.  Iu  the  following  we  shall 
briefly  describe  the  condition  of  the  stomach  in  several  organic  dis- 
eases of  other  organs,  wherein  the  gastric  s^'mjitoms  play  a  predomi- 
nant part.  In  fact,  iu  many  cases  it  is  quite  difiicult  to  recognize 
the  secondary  nature  of  the  gastric  trouble,  the  primary  disease  giv- 
ing so  few  and  unimportant  symptoms  that  it  is  easily  overlooked. 

Tuberculosis  of  the  Lungs. — As  is  well  known,  in  pulmonary 
tuberculosis  the  symptoms  of  the  gastro-intestinal  tract  are  fre- 
quently very  pronounced  and  very  difficult  to  manage :  often  there 
exist  loss  of  appetite,  disagreeable  sensations  after  meals,  belching, 
bad  taste,  constiimtion  alternating  with  diarrhoea,  and  last,  but  not 
least,  severe  and  obstinate  gastralgia  as  well  as  enteralgia.  While 
these  gastric  symptoms,  as  a  rule,  appear  when  the  tuberculous  proc- 
ess in  the  lungs  is  already  quite  advanced,  occasionally  they  may 
exist  long  before  there  is  any  evidence  of  a  real  lung  trouble.  While 
the  pathological  anatomy  of  the  stomach  in  tuberculous  patients  has 
been  examined  by  W.  Fenwick,  who  found  well-marked  evidence  of 
gastric  catarrh  in  eleven  out  of  fifteen  cases  of  phthisis,  the  functions 
of  the  stomach  in  this  affection  have  been  studied  by  Rosenthal, 
Edinger,  Klerapei-er  and  Schetty,  Brieger,  Hildebraudt,  Immermann, 
and  myself.  My  own  conclusions,  which  well  harmonize  with  those 
of  most  of  the  writers  just  mentioned,  were  iniblished  in  the  Medical 
Hecwd  of  May  4,  1889,  and  are  as  follows : 
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1.  Among  the  fifteen  cases  of  phthisis  pulmonum  examined,  free 
hydrochloric  acid  was  absent  only  in  two  (Nos.  14  and  15) ;  in  a  third 
patient  (No.  11)  the  hydrochloric  acid  was  wanting  but  once,  and 
was  present  at  two  other  examinations;  in  all  the  other  patients 
the  hydrochloric  acid  was  always  present. 

2.  As  regards  acidity,  in  five  patients  (Nos.  6  to  10)  it  was  found 
normal;  five  (Nos.  1  to  5)  showed  hyperacidity ;  and  five  (Nos.  11  to 
15),  a  diminution  in  the  degree  of  acidity;  among  the  last  group 
there  were  two  with  a  total  absence  of  free  hydrochloric  acid. 

3.  Only  one  patient  (No.  4)  had  in  his  stomach,  after  the  test 
breakfast,  the  remnants  of  the  yolk  of  an  egg,  which  he  ate  on  the 
day  previous,  and  that  but  once.  In  all  other  patients  no  food 
whatever  was  found  in  the  stomach  except  fine  pieces  of  the  roll. 
The  stomach  must  have  been  empty  before  taking  the  breakfast,  and 
therefore  it  can  be  concluded  that  the  motor  power  of  the  stomach 
was  not  diminished  in  a  very  high  degree. 

4.  In  most  cases  a  record  of  the  appetite  was  kept.  A  jn'ioi'i,  one 
would  be  inclined  to  think  that  the  appetite  is  in  a  certain  degree 
dependent  upon  the  amount  of  gastric  juice  secreted.  As  the  amount 
of  gastric  juice  secreted  is  measured  by  the  degree  of  acidity,  the 
appetite  ought  to  be  good  where  hyperacidity  or  a  normal  amount 
of  acidity  exists,  and  bad  where  there  is  present  a  diminished  degree 
of  acidity.  But  this  is  not  true ;  three  patients  with  hyperacidity 
(Nos.  1,  3,  and  4)  and  two  with  normal  acidity  (Nos.  8  and  10)  com- 
plained of  poor  appetite,  whereas  i)atient  No.  15  had  a  good  appetite, 
although  there  was  complete  absence  of  free  hydrochloric  acid  in  his 
stomach. 

It  will  be  seen  that  frequently  the  subjective  symptoms  do  not 
harmonize  with  the  objective  data  found  in  a  thorough  examination 
of  the  stomach.  The  point  to  be  gained  from  this  fact  with  regard  to 
treatment  is  not  to  be  afraid  of  giving  sufficient  food  to  these  patients 
with  markedly  disturbed  appetite  and  many  other  dyspeptic  symp- 
toms. In  fact,  gavage  or  forced  alimentation  will  often  prove  very 
useful.  Debove,  Peiper,  Ley  den,  and  others  have  obtained  the  most 
beneficial  results  in  phthisical  patients  by  this  method. 

The  treatment  of  the  gastric  symptoms,  in  which  certain  func- 
tional anomalies  of  the  stomach  (as  for  instance  hyperchlorhydria  or 
hypochlorhydria)  have  been  found,  will  be  similar  to  that  described 
Avhen  speaking  of  these  latter  conditions.  The  main  treatment,  how- 
ever, must  always  be  directed  against  the  primary  affection,  namely, 
the  lung  trouble. 

In  chlorosis  and  ancemia  the  gastric  symptoms  frequently  play  an 
important  part.    They  all,  as  a  rule,  belong  to  the  neurotic  derange- 
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ments  of  the  stomach.  Thus  anorexia,  gastralgia,  hyperesthesia  of 
the  stomach,  atony  and  hyperchlorhydria  are  frequently  met  with. 
Some  writers  (Hayem  and  others)  look  upon  the  gastric  disturbance 
as  the  primary  factor  causing  the  affection  of  the  blood.  I  con- 
cur with  Ewald  and  Eosenheim  that  in  the  vast  majority  of  cases  the 
digestive  symptoms  are  only  sequelae  and  not  the  primary  cause  of 
the  chlorosis.  The  administration  of  iron  quickly  improves  the  gas- 
tric symptoms. 

Heart  lesions  are  frequently  attended  with  gastric  disturbances. 
The  latter,  as  a  rule,  are  due  to  hypersemia  of  the  gastric  mucosa  and 
consist  in  a  feeling  of  pressure  in  the  epigastric  region,  especially 
after  meals,  anorexia,  belching,  etc.  Huefler's  assertion  that  there 
is  an  absence  of  free  hydrochloric  acid  in  almost  all  cases  of  valvular 
heart  lesions  is  not  correct,  as  has  been  shown  by  myself  and  later 
by  Adler  and  Stern.  Among  twelve  patients  with  heart  affections 
whose  gastiic  contents  I  have  examined,  in  eight  free  hydrochloric 
acid  was  present,  while  in  four  it  was  absent. 

Gastric  affections  not  infrequently  produce  symptoms  simulating 
a  heart  lesion.  Thus,  for  instance,  arhythmia  cordis,  tachycardia, 
and  occasionally  bradycardia  are  met  with  in  chronic  gastric  catarrh, 
in  nervous  disorders,  and  in  atony  of  the  stomach.  Sometimes  it 
is  difl&cult  to  decide  at  first  whether  we  have  to  deal  with  an  af- 
fection of  the  heart  or  of  the  stomach.  A  thorough  examination  of 
the  circulatory  apparatus  and  also  of  the  gastric  functions  will  reveal 
the  tiTie  nature  of  the  disease. 

Like  affections  of  the  heart,  disturbances  of  the  liver  are  also 
almost  always  accompanied  by  gastric  symptoms,  due  to  a  hypersemic 
condition  of  the  stomach.  Thus  in  icterus  and  cirrhosis  of  the  liver 
the  stomach  is  the  first  to  manifest  various  symi:)toms.  Here,  as 
in  most  other  diseases,  the  secretory  function  of  the  stomach  does 
not  show  any  constancy  ;  in  some  cases  the  gastric  juice  may  be  nor- 
mal, in  some  increased,  while  in  the  greater  number  of  cases  it  is 
diminished. 

Diseases  of  the  kidney  are  also  frequently  associated  with  gastric 
symptoms.  Thus  nausea  and  vomiting  may  be  the  first  symp- 
toms. They  are  caused  either  by  excretion  of  urea  through  the  gas- 
tric mucous  membrane,  or  by  the  retention  of  that  substance  in  the 
circulation  and  the  irritation  caused  thereby  upon  the  brain.  Bier- 
natzki  has  made  a  series  of  examinations  of  the  gastric  condition  in 
renal  affections  and  found  that  in  most  of  them  the  gastric  secretion 
was  greatly  diminished.  Allen  A.  Jones  likewise  frequently  found 
achylia  gastrica  among  patients  with  kiduey  troubles.  Stone  in  the 
kidney  may  give  rise  to  similar  gastric  disturbances.    I  have  observed 


360 


EINHORN— BISEASES  01"  THE  STOMACH. 


ill  a  patient  suifering  with  renal  calculus,  acliylia  gastrica  whicli  Lad 
existed  for  a  long  time,  and  given  rise  to  many  severe  symptoms. 
After  the  removal  of  the  stone  by  operation  the  gastric  symptoms  at 
once  disappeared. 

The  condition  of  the  stomach  in  diabetes  has  been  examined  by 
Rosensteiu  and  Gans.  The  gastric  functions  were  found  very  vari- 
able. I  have  had  the  opportunity  of  examining  quite  a  number  of 
diabetics  with  regard  to  the  gastric  functions  and  must  say  that  they 
do  not  show  any  constanc3\  Normal  and  abnormal  conditions  of  se- 
cretion are  alike  found. 

In  a  case  of  chronic  arthritis  deformam  and  in  two  patients  with 
severe  gout  I  found  achylia  gastrica.  In  several  instances  in  which 
only  slight  symptoms  of  gout  existed,  I  frequently  found  hyperchlor- 
hydria. 

The  existence  of  gastric  symptoms  in  malaria  is  well  known,  and 
Leube  first  described  several  cases  of  very  severe  gastralgia  with 
absence  of  fever,  which  were  due  to  malaria,  as  the  successful  treat- 
ment with  quinine  clearly  proved.  The  malarial  origin  of  the  gastric 
sj^mptoms  will  be  apparent  if  they  are  intermittent  and  appear  only 
at  a  certain  time  every  day  or  every  other  day.  I  have  observed 
several  cases  of  obstinate  vomiting  due  to  malaria,  but  in  most  of 
these  instances  there  have  been,  besides  the  gastric  symptoms,  other 
manifestations  indicating  the  true  nature  of  the  condition.  The  gas- 
tric secretion  here  also  does  not  show  any  characteristic  feature,  and 
is  frequently  diminished. 
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DISEASES  OF  THE  PANCREAS 


INTRODUCTION. 

OuK  knowledge  of  diseases  of  the  pancreas  is,  from  the  nature  of 
the  case,  of  recent  date.  This  is  to  be  accounted  for  by  the  compar- 
ative rarity  of  these  diseases,  by  the  hidden  situation  of  the  organ, 
and  by  the  fact  that  we  have  only  tardily,  that  is  to  say,  at  a  very- 
recent  period,  acquired  an  exact  knowledge  of  the  functions  of  th&. 
gland. 

After  Wirsung,  in  1642,  had  determined,  by  the  discovery  of  the  ex- 
cretory duct  which  he  traced  up  from  the  duodenum,  that  the  pan- 
creas was  a  secretory  gland,  a  long  time  elapsed  before  the  fact  gained 
general  recognition  and  before  its  importance  was  suificiently  esti- 
mated to  be  of  service  in  an  understanding  of  the  pathological  proc- 
esses. Numerous  observations  of  diseases  of  the  organ  were  reported 
in  the  second  half  of  the  eighteenth  and  in  the  first  half  of  the  nine- 
teenth centuries.  Among  the  works  of  the  latter  period  that  of 
Claessen  is  deserving  of  special  mention.  In  this,  besides  his  own 
observations,  is  to  be  found  an  exhaustive  presentation  of  all  the 
cases  of  disease  of  the  pancreas  which  had  been  published  up  to  that 
time.  A  real  comprehension  of  the  clinical  conditions  could,  how- 
ever, be  possible  only  when,  through  the  advances  made  in  physiology 
and  pathology  in  the  second  half  of  our  century,  we  were  able  to  draw 
conclusions  as  to  the  diseases  of  this  organ  from  observations  made 
on  the  livdng  subject.  And  then  only  did  it  become  possible  to 
formulate  any  plan  of  treatment  of  these  diseases.  Even  yet  we 
must  admit  that  our  knowledge  as  to  diagnosis  and  treatment  is  only 
in  the  developmental  stage  and  that  the  results  of  our  investigations 
hitherto  are  comparatively  slight  as  regards  their  practical  application. 

ANATOMY  AND  PHYSIOLOGY. 

The  pancreas  is  a  long,  narrow  stnicture,  made  up  of  single  glan- 
dular lobules,  extending  in  a  horizontal  direction  behind  the  stomach 
and  left  lobe  of  the  liver.    Tlie  thinner  left  extremity  (tail)  extends  as 
far  as  the  spleen  and  left  kidney,  while  the  other  thicker  end  (head) 
Vox,.  VIIL— 24 
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is  in  relation  with  tlie  curvature  of  the  duodenum.  Of  importance  in 
a  pathological  sense  is  the  propinquity  of  the  abdominal  aorta  and 
inferior  vena  cava,  the  solar  plexus,  and  the  ductus  choledochus, 
which  latter  sometimes  passes  through  the  head  of  the  pancreas. 
The  length  of  the  organ  in  the  adult  is  on  an  average  23  cm.  (nine 
and  one-fifth  inches),  its  width  4.5  cm.  (one  and  four-fifth  inches), 
and  its  thickness  2.8  cm.  (one  and  one-fifth  inches) ;  its  Aveight  is  from 
90  to  120  gm.  (three  to  four  ounces). 

The  excretory  duct  of  the  gland  (duct  of  Wirsung),  which  begins 
wdth  fine  rootlets  in  the  tail  and  traverses  the  entire  length  of  the 
pancreas,  empties,  as  a  rule  in  union  with  the  ductus  choledochus,  or 
more  seldom  independently  of  this,  into  the  duodenum.  The  duct  of 
Wirsung  usually  gives  off  a  branch,  which,  however,  as  a  rule  unites 
again  with  the  main  duct  before  it  empties  into  the  duodenum ;  less 
commonly  it  empties  into  the  bowel  by  an  independent  opening  above 
that  of  the  main  duct. 

The  function  of  the  pancreas,  leaving  out  of  consideration  that 
assumed  by  Minkowski  (see  below),  is  the  secretion  of  the  pancreatic 
fluid.  This  secretion  is  not  continuous  but  takes  place  only  after  the 
ingestion  of  food,  indeed  it  begins  some  time  after  and  attains  its 
maximum  in  the  second  or  third  hour  after  the  nieal.  The  pancreatic 
juice  is  a  strongly  alkaline,  clear,  colorless  fluid  which  is  of  the  great- 
est importance  in  the  conversion  of  the  food  stuff  into  material  fit 
for  absorption.  Its  activity,  which  depends  upon  the  presence  of 
ferments,  is  fourfold  and  affects  the  albuminoids,  carbohydrates, 
and  fats. 

The  albuminous  substances  are  peptonized  by  the  trypsin  con- 
tained in  the  secretion  (Kiihne),  but  only  in  an  alkaline  medium. 
The  insoluble  starch  is,  through  the  action  of  the  diastatic  ferment 
present  in  the  secretion,  changed  into  dextrin  or  dextrose.  The  action 
of  the  pancreatic  juice  upon  the  fats  is  a  double  one.  First  they  are 
emulsified  by  the  pancreatic  juice  just  as  they  are  hy  the  bile  and,  in 
addition  to  that,  are  saponified,  that  is  to  say,  they  are  split  up  into 
the  readily  soluble  components,  fatty  acids  and  glj^cerin,  and  thereby 
made  capable  of  being  absorbed.  TVTiile  the  albuminoids  are  pepton- 
ized by  the  gastric  juice  as  well,  starch  is  changed  into  sugar  by  the 
saliva,  and  fats  are  emulsified  by  the  bile,  the  saponifying  and  fat- 
decomposing  action  is  peculiar  to  the  pancreatic  juice  alone  of  all 
glandular  secretions.  Still  it  is  to  be  noted  that  the  pancreatic  secre- 
tion is  not  alone  in  the  exercise  of  this  property,  for  numerous  micro- 
organisms in  the  intestinal  canal  also  possess  the  power  of  decompos- 
ing fats. 

Kecently  Minkowski  has  asserted,  basing  his  theor}^  on  the  fact 
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that  diabetes  mellitus  occiu-s  in  animals  after  extirpation  of  the  pan- 
creas (see  below),  that,  besides  those  above  mentioned,  the  pancreas 
possesses  another  specific  function.  This,  however,  does  not  consist 
in  an  action  of  the  secretion  upon  the  nutrient  material  contained  in 
the  intestine,  but  in  a  hastening  of  the  consumption  of  sugar  in  the 
organism  by  means  of  a  substance  elaborated  by  the  gland  and  taken 
Tip  into  the  fluids  of  the  body. 

GENERAL  SYMPTOMATOLOGY  AND  DIAGNOSIS. 

The  diagnosis  of  an  affection  of  the  jjancreas  as  a  rule  offers 
great  difficulty.  The  reason  of  this  is,  apart  from  the  infrequency 
of  disease  of  the  pancreas,  the  fact  that  the  disturbances  called  forth 
by  an  affection  of  this  organ  are  seldom  so  pronounced  that  they 
can  with  certainty  be  traced  back  to  their  origin.  Besides  that, 
there  is  the  hidden  situation  of  the  organ  which  makes  its  examina- 
tion exti-emely  difficult.  In  consequence,  the  attention  is  usually 
directed  to  the  neighboring  abdominal  organs,  especially  as  these 
are  much  more  frequently  diseased  than  is  the  i^ancreas,  or  indeed 
not  seldom  are  affected  at  the  same  time  with  it.  The  diseases  of 
the  pancreas  are  therefore  during  life,  in  a  large  proportion  of  cases, 
either  entireh^  overlooked  or  are  only  thought  of  as  probably  exist- 
ing, although  not  diagnosed  with  certainty. 

Subjective  Symptoms. 

None  of  the  subjective  symptoms  occurring  in  pancreatic  affections 
can  be  regarded  as  characteristic.  This  applies  to  the  most  varied 
troubles  of  a  dyspeptic  character,  such  as  anorexia,  nausea,  vomiting, 
diari'hoea,  etc.  As  regards  especially  vomiting,  it  was  formerly  be- 
lieved that  disease  of  the  pancreas  was  accompanied  by  a  special  hyper- 
secretion of  the  pancreatic  juice,  and  that  it  could  be  recognized  by 
the  consefjuent  vomiting  of  large  amounts  of  a  thin,  watery  material. 
This  assertion,  hoAvever,  has  not  been  borne  out  by  experience,  apart 
from  the  fact  that  an  abundant  passage  of  pancreatic  juice  occurs  in 
any  disease  otherwise  associated  with  vomiting,  when  the  retching 
continues  after  the  stomach  has  been  completely  emptied.  An  ab- 
normally abundant  secretion  of  saliva  has  also  been  mentioned  as  a 
result  of  disease  of  the  pancreas.  That  this  symi^tom  is  not  of  the 
least  value  is  shown  by  the  simple  fact  that  in  some  instances  an  ab- 
normal dryness  of  the  mouth  has  been  noted. 

Tlie  only  subjective  symptom  which  can  be  of  diagnostic  signifi- 
cance is  the  pain  in  the  epigastrium  occurring  in  many  pancreatic 
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affections.  Tliis  pain  is  either  continuous  or  occurs  in  attacks  re- 
sembling colic.  It  lias  been  observed  not  only  in  cases  of  calculi  and 
of  inflammation  of  the  pancreas,  but  also  in  other  diseases,  such  as 
cysts  and  cancer,  which  are  accompanied  by  an  increase  in  size  of 
this  organ ;  it  is  then  to  be  referred  usually  to  jjressure  by  the  enlarged 
gland  upon  the  coeliac  plexus  (coeliac  neuralgia). 

It  is  evident  that  such  attacks  of  i^ain  cannot  alone  suffice  for  a 
diagnosis  of  pancreatic  disease,  for  the  neighboring  organs  (stomach, 
intestine,  peritoneum,  etc.)  are  incomparably  more  often  the  seat  of 
painful  affections.  We  can  regard  pain  of  this  character  as  a  con- 
firmatory sign  only  in  those  cases  in  which  other  symptoms  (tumor, 
glycosuria,  changes  in  the  faeces)  also  point  to  an  affection  of  the 
pancreas. 

Genebal  Condition  of  Sufferers  from  Pancreatic  Diseases. 

In  carcinoma  of  the  pancreas  there  is  of  course  always  cachexia 
present,  and  the  same  may  also  be  the  case  in  other  diseases  of  the 
organ,  especially  when  they  are  accompanied  by  diabetes  mellitus  (see 
below  in  the  section  on  examination  of  the  m-ine).  But  it  is  entirely 
incorrect,  as  Friedreich  has  justly  observed  in  regard  to  another  ques- 
tion, to  regard  a  high  degree  of  general  emaciation  as  a  necessary  con- 
sequence of  all  those  diseases  of  the  pancreas  in  which,  either  through 
destruction  of  the  gland  tissue  or  through  closure  of  the  pancreatic 
duct,  the  flow  of  pancreatic  juice  into  the  intestine  is  arrested.  This 
has  been  proven  by  many  observations  of  diseases  of  this  kind  in 
which  the  general  state  of  nutrition  left  nothing  to  be  desired.  This 
can  be  readily  understood  when  it  is  remembered  that,  as  above 
remarked,  aU  the  functions  of  the  pancreatic  juice  may  be  performed 
by  other  constituents  of  the  gastrointestinal  contents. 

The  topographical  relations  (see  above)  make  it  probable  that  a 
more  or  less  marked  and  obstinate  icterus  will  comparatively  often 
occur  as  a  result  of  disease  of  the  pancreas.  This  may  come  on  when 
there  is  a  considerable  increase  in  size  of  the  organ,  but  also  when 
there  is  no  such  increase,  especially  when  the  head  of  the  pancreas  is 
diseased.  In  these  cases  there  is  compression  of  the  ductus  choledo- 
chus,  or  of  the  duodenum,  in  the  curvature  of  which  the  head  of  the 
pancreas  lies.  But  to  this  symptom,  just  as  to  the  above-described 
epigastric  colic,  we  can  ascribe  only  a  slight  diagnostic  value  when  we 
remember  the  manifold  other  and  much  more  frequently  encountered 
conditions  which  may  be  the  occasion  of  jaundice. 

When  a  tumor  of  the  pancreas  has  attained  a  considerable  size,  it 
may  cause  compression  or  thrombosis  of  the  large  blood-vessels  in 
the  neighborhood.    When  the  stasis  occurs  in  the  portal  vein  it  may 
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be  followed  by  ascites  and  swelling  of  the  spleen,  while  cedema  of  the 
lower  extremities  arises  from  compression  of  the  vena  cava.  In  some 
cases  hydronephrosis  has  been  observed  as  a  result  of  compression  of 
the  ureter. 

It  is  evident,  however,  that  these  consequences  of  the  increase  in 
size  of  the  pancreas  can  scarcely  be  considered  in  forming  a  diagnosis, 
since  there  are  so  many  and  diverse  conditions  which  may  give  rise 
to  them. 

"Whether  diseases  of  the  pancreas  may  also  contribute  to  make  up 
the  symptom  complex  of  Addison's  disease  is  uncertain  (Friedreich). 

Physical  Examination. 

Among  the  methods  of  physical  examination,  in  addition  to  the 
dulness  on  percussion  obtained  over  a  large  tumor,  which  may  also  be 
perceptible  on  inspection  (because  of  the  bulging  out  of  the  corre- 
si)onding  portion  of  the  abdomen),  we  have  to  consider  palpation. 

In  order  to  carry  this  out  with  success  it  is  necessary  to  have  the 
stomach  and  large  intestine  as  empty  as  possible,  and  it  is  advisable 
therefore  that  both  should  be  washed  out  before  the  examination. 
"When  the  abdominal  walls  are  very  thick  and  when  the  reflexes  of  the 
patients  are  easily  excited,  that  is  to  say,  when  the  examination 
causes  contraction  of  the  abdominal  muscles,  palpation  leads  to  no 
results.  In  such  cases  it  is  sometimes  necessary  to  make  the  exam- 
ination during  anaesthesia. 

Under  normal  conditions,  that  is,  when  the  pancreas  is  not  en- 
larged or  hardened,  palpation  of  the  organ,  even  when  the  abdominal 
muscles  are  relaxed  and  the  stomach  and  large  intestine  are  com- 
pletely empty,  is  seldom  jjossible  and  is  always  exceedingly  difficult. 
Leube  says  that  he  has  repeatedly  succeeded  in  feeling  the  head  of  the 
pancreas  through  the  pylorus  and  transverse  colon.  On  the  other 
hand  it  seems  to  me  doubtful  whether  the  horizontal  cord,  relatively 
frequentl^^  found  by  Ewald,  was  in  fact  the  pancreas  and  not  the  con- 
tracted transverse  colon. 

In  pathological  conditions  the  difficulty  of  the  examination  is 
increased  by  the  fact  that  in  the  first  place  certain  diseases  of  the 
pancreas,  especially  atrophy,  run  their  course  without  any  increase  of 
volume,  and  secondly,  that  the  part  of  the  pancreas  which  is  most 
frequently  diseased — namely,  the  head — is  that  which  is  especially 
deeply  situated.  On  the  other  hand,  in  cases  of  great  increase  in 
volume  of  the  organ  (in  cysts  of  the  pancreas  especially)  and  also 
when  there  is  at  the  same  time  marked  emaciation  (as  occurs  espe- 
cially in  cases  of  carcinoma),  the  diseased  gland  may  be  readily  pal- 
I>ated  through  the  abdominal  wall. 
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It  is  felt  tlieu  iu  the  epigastrium,  between  the  eusiforin  process 
and  tlie  umbilicus,  as  a  rounded  or  elongated,  smooth  or  nodulated 
tumor,  of  variable  consistence  (fluctuating  in  the  case  of  cysts),  and 
for  the  most  part  only  slightly  movable.  Furthermore,  ijancreatic 
tumors  may  attain  extraordinary  dimensions  so  that  they  produce  a 
great  protuberance  of  the  abdomen.  This  is  especially  the  case  in 
pancreatic  cysts  which  may  reach  the  size  of  a  man's  head. 

The  presence  of  a  tumor  in  the  epigastrium  can  of  itself  alone,  of 
course,  never  establish  the  diagnosis  of  disease  of  the  pancreas ;  for 
tumors  of  the  stomach,  the  intestine,  the  peritoneum,  and  of  the  mes- 
enteric, as  well  as  of  the  retroperitoneal  glands  are  not  to  be  differ- 
entiated by  simple  i)alpation  from  those  of  the  pancreas.  The  only 
exception  to  this  statement  is  to  be  made  in  the  case  of  cysts  of  the 
pancreas,  since  cystoid  tumors  of  the  organs  mentioned  are  of  rare 
occurrence. 

It  is  of  importance  to  determine  how  the  tumors  behave  after  arti- 
ficial distention  of  the  stomach  and  intestine  by  air  or  fluid ;  for  the 
stomach  and  transverse  colon  lie  in  front  of  the  pancreas,  and  there- 
fore tumors  of  the  latter  disappear  when  the  hollow  viscei'a  are  inflated 
and  thus  may  be  differentiated  from  those  of  the  stomach  or  colon. 
The  fact  that  tumors  of  the  ovaries  or  kidnej- s  arise  from  the  pelvis 
serves  in  the  difi'erentiation  of  these  growths.  But  when  tumors  of 
the  pancreas,  as  is  especially  the  case  in  cysts,  have  reached  a  very 
large  size,  their  topographical  relations  to  the  stomach  and  intestine 
are  so  altered  that  this  point  fails  us ;  the  same  is  true  of  cysts  of 
the  pelvic  organs — hydronephrosis  especially  may,  as  is  well  known, 
attain  such  dimensions  as  to  fill  nearly  the  entire  abdomen— and  then 
we  are  no  longer  able  to  make  out  their  origin  from  the  deeper  parts. 

Examination  op  the  Secretions  and  Excretions. 

Faeces. 

Naturally  the  clinician  has  for  long  endeavored  to  obtain,  from 
alterations  in  the  faeces,  facts  upon  which  he  could  base  conclusions 
as  to  the  discharge  of  pancreatic  juice  into  the  intestine. 

The  reaction  of  the  faeces  is  ordinarily  alkaline  in  healthy  indi- 
viduals living  on  a  mixed  diet  and  especially  on  a  diet  in  which 
meat  preponderates.  But  changes  take  place  in  this  even  under 
normal  conditions,  and  still  more  in  pathological  states,  as  a  conse- 
quence of  abnormal  fermentative  processes  iu  the  intestinal  contents, 
when  the  reaction  frequently  becomes  acid.  It  is  therefore  wholly 
impossible  to  draw  any  conclusions  as  to  an  impeded  flCw  of  the  al- 
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kaline  paucreatic  secretion  into  the  intestine  from  the  acid  reaction 
of  the  fseces. 

As  regards  the  fermentative  influence  of  the  pancreatic  juice,  this 
is  exerted,  as  we  have  seen  above,  in  the  digestion  of  starch,  albumi- 
noids, and  fats.  As  to  starch,  it  has  been  shown  that  the  digestion 
of  the  amvhicea  of  the  food,  when  these  are  not  taken  in  unusual 
quantities,  is  in  no  way  hindered  by  the  absence  of  the  pancreatic 
secretion  (Fr.  Miiller).  In  such  cases  the  iodine  test  might  show 
the  presence  of  no  starch  in  the  faeces,  since  the  absence  of  the  dia- 
stase of  the  pancreatic  juice  may  be  compensated  for  by  the  action 
of  other  diastatic  ferments  (from  the  saliva,  etc.).  On  the  other 
hand,  the  digestion  of  meat,  as  earlier  writers  have  already  shown 
(Fles),  appears  to  be  less  perfectly  accomplished  when  the  pancreatic 
juice  is  absent  than  under  normal  conditions  (Fr.  Miiller  j,  and  in  such 
cases  the  faeces  will  contain  a  strikingly  large  quantity  of  undigested 
striated  muscular  fibres.  Nevertheless  this  injurious  effect  upon  the 
digestion  of  meat  is  by  no  means  so  marked  or  so  constant  that  we  can 
formulate  therefrom  any  positive  diagnostic  conclusions.  In  other 
conditions  (especially  in  diarrhcea)  we  often  find  in  the  faeces  not  only 
an  abnormal  quantity  of  muscular  fibres,  but  also  macroscopic  pieces 
of  meat,  sometimes  of  quite  considerable  size.  Such  a  condition 
(lientery)  is  by  no  means  uncommon,  and  is  also  observed  in  certain 
chi'onic  affections  without  any  particular  abnormalities  of  defecation. 
However,  there  has  not  been  much  systematic  study  of  this  subject, 
and  it  is  not  impossible  that  further  investigations  under  strict  dietary 
regulations  might  be  productive  of  valuable  results. 

It  has  long  been  believed  that  an  important  indication  of  the 
absence  of  ijancreatic  juice  was  furnished  by  an  imperfect  digestion  of 
fat.  As  far  back  as  in  1820  an  abnormal  amount  of  fat  in  the  stools 
(steatoiThoea)  was  described  by  Kuntzmann  as  the  result  of  degenera- 
tion of  the  pancreas,  and  subsequently  many  communications  of  a 
similar  bearing  have  been  made.  It  must,  however,  be  noted  that  in 
many  of  these  cases  there  was  not  only  disease  of  the  pancreas,  but 
also  at  the  same  time  an  affection  of  the  liver,  that  is  to  say,  of  the 
bile  ducts,  leading  to  stagnation  of  the  bile.  It  is  well  known,  how- 
ever, that  the  absorption  of  fat  is  very  greatly  interfered  with  in  the 
absence  of  bile,  so  that  as  much  as  three-fourths  of  the  fat  taken  in 
with  the  food  may  be  passed  out  in  the  faeces,  while  normally  one- 
tenth  of  the  amount  at  the  very  most  is  found  in  the  stools  (Fr. 
Miiller).  But  even  when  ictems  is  absent  an  abnormal  amount  of  fat 
in  the  dejections  need  by  no  means  be  the  result  of  an  absence  of  pan- 
creatic juice,  for  in  various  affections  of  the  absorbent  apiiaratus  of 
the  intestines  the  absorption  of  fat  is  more  or  less  impeded. 
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It  is  furtliermore  to  be  observed  that  steatorrhcea  is  by  uo  means 
a  necessary  or  even  frequent  result  of  disease  of  the  pancreas.  In- 
deed, in  three  hundred  and  thirty  cases  collected  by  Ancelet  it  was 
observed  only  twenty-eight  times. 

From  what  has  been  said  it  follows  that  neither  does  an  abnormally 
large  amount  of  fat  in  the  stools  point  to  the  existence  of  pancreatic 
disease,  nor  does  a  normal  amount  argue  to  the  contrary.  But,  while 
indigestion  of  starch  and  of  albuminoids  is  of  as  little  significance  in 
a  diagnostic  sense  as  is  an  impeded  absorption  of  fat,  the  same  can- 
not be  said  of  the  decomposition  of  fat,  according  to  the  investiga- 
tions of  Fr.  MiiUer. 

Normally  84.3  per  cent.,  on  the  average,  of  the  fat  contained  in  the 
faeces  is  split  up  and  appears  therefore  no  longer  under  the  form  of 
neutral  fat,  but  under  that  of  free  fatty  acids  or  of  soap.  This  con- 
dition obtains  also  in  sick  people,  especially  the  jaundiced,  in  whom 
the  bile  does  not  reach  the  intestine,  with  the  exception  of  those  cases 
in  which,  as  a  result  of  disease  of  the  pancreas,  none  of  the  secretion 
of  this  gland  passes  into  the  duodenum.  In  three  cases  of  this  kind 
Fr.  Miiller  found  a  greatly  diminished  decomposition  of  the  fat  in  the 
stools,  for  on  an  average  only  39.8  per  cent,  of  it  appeared  in  the  form 
of  fatty  acids  or  of  soaps.  The  cause  of  this  apparentlj^  is  that  the 
action  of  the  intestinal  bacteria  in  splitting  up  the  fats  is  very  far 
behind  that  of  the  pancreatic  juice. 

This  supplies  us  with  the  only  fact  which  points  with  certainty  to 
the  absence  of  pancreatic  juice  from  intestinal  digestion.  However, 
it  does  not,  of  course,  follow  that  we  may  exclude  disease  of  the  pan- 
creas whenever  the  composition  of  the  fat  in  the  stools  is  normal,  for 
even  serious  diseases  of  this  organ  may  exist  without  complete  sup- 
pression of  the  secretion  or  closure  of  the  excretory  duct  of  the  gland. 
On  the  other  hand,  it  is  to  be  remarked  that  a  diminished  decompo- 
sition of  fat  proves  only  that  the  flow  of  pancreatic  juice  is  arrested, 
but  does  not  in  itself  alone  furnish  any  evidence  that  there  is 
degeneration  of  the  jjancreas ;  for  an  injury  of  the  duct  of  Wirsung 
may  be  the  result  of  various  other  conditions,  such  as  rupture,  adhe- 
sions, or  pressure  from  neighboring  tumors.  An  instance  of  this  is 
found  in  a  case  which  came  under  my  own  observation.  It  was  that  of 
a  man  who  had  an  enormous  fluctuating  tumor  of  the  abdomen,  which 
was  found  at  the  autopsy  to  be  a  hydronephrosis  of  the  left  side. 
This  tumor  had  apparently  caused  compression  of  the  duct  of 
Wirsung,  cutting  off  the  flow  of  the  pancreatic  juice,  for  the  fat  in  the 
stools  at  two  examinations  was  found  to  contain  but  51.1  and  14.6  per 
cent,  of  fatty  acids. 

The  diminished  decomposition  of  fat  is  shown  in  the  following 
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Avay :  the  fecal  matter  dried  at  a  temperature  of  100°  C.  (212°  F. )  and 
finely  pulverized  is  treated  for  three  days  with  ether  in  a  Soxhlet 
apparatus.  The  ethereal  extract  is  then  evaporated  to  dryness,  dis- 
solved in  absolute  ether,  filtered,  dried,  and,  after  being  repeatedly 
washed  with  small  portions  of  warm  water  in  order  to  remove  the 
lower  fatty  acids  and  traces  of  soap,  again  dried  and  weighed.  This 
determines  the  amount  of  neutral  fat  and  free  fatty  acids. 

A  weighed  portion  of  this  mass  is  then  dissolved  in  warm  alcohol 
with  the  addition  of  a  sufficient  quantity  of  ether  and  then  titrated 
with  alcoholized  caustic  potash,  with  the  addition  of  two  drops  of  an 
alcoholic  phenolphthalein  solution  (as  an  indicator).  This  gives  the 
free  fatty  acids. 

If  the  values  so  obtained  are  reckoned  for  the  entire  mass  and 
subtracted  from  the  previously  found  total  of  fat  and  fatty  acids  we 
obtain  the  amount  of  the  neutral  fat. 

To  determine  the  amount  of  saponified  fat  the  residue  remaining 
after  extraction  by  ether  is  boiled  for  a  time  in  alcohol  and  hydro- 
chloric acid,  then  dried,  and  again  extracted  with  ether.  After  the 
evaporation  of  the  ether  the  residue  is  dissolved  in  alcohol  with  a 
little  ether  and  titrated  with  caustic  potash,  as  above. 

As  some  of  the  soap  is  always  removed  in  the  ethereal  extract, 
that  is  to  say,  the  fatty  acids  are  withdrawn  from  a  part  of  it,  and  as 
furthermore  the  relation  of  the  free  fatty  acids  in  the  iseces  to  the 
soaps  is  an  inconstant  one  and  dependent  on  chance,  we  may,  follow- 
ing Miiller,  refrain  from  an  independent  estimate  of  the  soaps  and  free 
fatty  acids.  In  this  case  the  dried  and  weighed  portion  of  faeces  to 
be  examined  may  be  at  once  treated  with  alcohol  and  hydrochloric 
acid,  boiled  for  a  time  (whereby  the  soaps  are  converted  into  free 
fatty  acids,  but  the  neutral  fats  remain  unaltered),  and  then  extracted 
with  ether.  This  extract  is  treated  in  the  same  way  as  the  mixture  of 
neutral  fat  and  free  fatty  acids.  The  values  so  obtained  for  free  fatty 
acids  represent  the  sum  of  the  previously  existing  free  fatty  acids  and 
of  those  obtained  from  the  soaps. 

Urine. 

The  coincidence  of  disease  of  the  pancreas  and  diabetes  mellitus 
had  been  observed  even  in  the  last  century  (Cowley),  and  since  that 
time  degeneration  of  the  pancreas  has  been  frequently  discovered 
in  autopsies  on  persons  dead  of  diabetes.  These  observations  have 
been  explained  experimentally  especially  by  v.  Mering  and  Min- 
kowski, who  found  that  diabetes  mellitus  followed  total  extirpation  of 
the  jjancrefis  in  dogs. 

Since  then  the  interest  of  clinicians  and  pathologists  has  been 
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directed  very  ijarticularly  to  tlie  combination  of  diabetes  mellitus  and 
Ijancreatic  disease,  and  sucli  combinations  are  so  frequently  en- 
countered as  to  put  tlie  element  of  chance  entirely  out  of  the  question. 
The  discover}^  of  sugar  in  the  urine  may  therefore  be  regarded  as  a 
very  strong  point  in  favor  of  a  diagnosis  of  disease  of  the  pancreas, 
but  not  at  all  in  the  sense  that  this  gland  must  be  regarded  as 
aflfected  in  ever}'  case  of  diabetes,  for  in  the  greater  number  of  cases 
of  the  latter  disease  no  changes  can  be  discovered  in  the  pancreas. 
The  reverse  is  also  incorrect,  namely,  that  disease  of  the  pancreas  can 
be  excluded  if  glycosuria  be  not  i^resent,  for  diabetes  is  not  a  necessarj' 
consequence  of  pancreatic  disease.  Indeed,  sugar  may  be  absent  from 
the  urine  in  spite  of  complete  degeneration  of  the  pancreas.  The 
occurrence  of  diabetes  mellitus  serves  therefore  merely  as  confirmatory 
evidence  of  the  existence  of  disease  of  the  pancreas  when  other  symp- 
toms pointing  to  such  disease  are  present. 

Of  other  anomalies  of  the  urine  we  need  mention  only  the  presence 
of  maltose,  noted  once  in  a  case  of  atrophy  of  the  pancreas,  and  also 
the  observation  of  Pisenti  and  Gerhardi  that  the  percentage  of  indican 
in  the  mine  is  lowered  in  cases  of  disease  of  the  pancreas.  A  con- 
firmation by  others  of  this  statement  is  as  yet  wanting.  Should  the 
decrease  of  indican  in  the  urine  be  found  to  be  general  in  pancreatic 
disease,  we  shall  have  gained  a  \evy  important  aid  to  the  diagnosis  of 
tumors  of  this  organ,  for  the  differential  diagnosis  between  them  and 
tumors  of  the  stomach  or  intestine  is  one  of  great  difficulty.  The 
latter  are  always  accompanied  by  a  pronounced  increase  of  indican 
in  the  urine,  so  that  a  cancerous  tumor  in  the  epigastrium  would  in 
all  probability  be  one  of  the  pancreas  if  the  percentage  of  indican 
in  the  urine  were  found  to  be  not  increased  or  to  be  even  below  the 
normal  amount. 

GENERAL  THERAPEUTICS. 

Since  a  positive  diagnosis  of  disease  of  the  jjancreas  is  possible 
only  in  rare  instances,  a  rational  therapy  can  but  exceptionally  enter 
into  question. 

The  treatment  by  internal  medication  must  naturally  be  purely 
symptomatic.  Apart  from  the  regulation  of  the  diet  and  the  exhibi- 
tion of  remedies  for  the  dyspeptic  symptoms  accompanying  the 
disease  of  the  pancreas  and  of  narcotics  when  there  is  colic,  the 
treatment  is  to  be  directed  especially  against  those  disturbances 
which  are  caused  by  cessation  of  the  functions  of  the  pancreas.  As 
follows  from  what  has  been  said  above  in  the  section  on  physiology, 
the  digestion  of  food  in  the  intestine,  even  when  the  pancreatic  secre- 
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tiou  is  entirely  absent,  is  affected  only  iu  a  slight  degree  by  reason  of 
a  less  complete  splitting  uj)  of  the  fats.  Still,  as  has  been  said,  there 
are  cases  in  which  the  digestion  of  fat  and  the  assimilation  of  the 
albuminoid  substances  are  greatly  affected.  When  there  is  marked 
steatorrhoea  there  is  undoubtedly  a  diminished  absorption  of  fat,  and 
the  ingestion  of  this  constituent  of  the  food  must  then  be  limited  and 
we  must  endeavor  to  give  glycerin  and  neutral  soap  solutions  by  way  of 
medicaments.  When  the  digestion  of  meat  is  profoundly  disturbed 
the  readily  soluble  albuminoids,  of  which  there  are  many  preparations 
to  be  had,  should  be  prescribed. 

The  most  important  indications  for  symptomatic  treatment  are 
natui'ally  furnished  by  those  cases  in  which  diabetes  mellitus  occurs 
as  a  result  of  the  pancreatic  disease.  The  attemjjt  has  recently  been 
made  in  these  cases  to  give  the  pancreas  of  animals  by  the  mouth  or 
rectum.  These  attempts  have,  however,  been  productive  of  no  more 
positive  results  than  have  the  experiments  made  with  subcutaneous 
injections  of  pancreatic  extract  or  with  the  imi)lantation  of  portions 
of  fresh  pancreas.  We  are  therefore  obliged  to  treat  the  glycosuria 
in  the  usual  way  by  means  of  an  antidiabetic  regimen.  The  difficulty 
of  carrying  out  of  this  dietetic  treatment  is,  however,  greatly  aggra- 
vated in  those  cases,  above  mentioned,  in  which  the  very  substances 
(fat  and  i^roteids)  which  are  our  mainstay  in  an  antidiabetic  dietary 
are  insufficiently  consumed. 

As  regards  the  surgical  treatment  of  pancreatic  affections,  the 
operation  from  which  the  most  favorable  results  are  to  be  exjjected  is 
that  of  incision  and  drainage  of  a  pancreatic  cyst.  There  are,  how- 
ever, other  cases  reported  in  which  limited  areas  of  disease,  or  even 
the  entire  pancreas,  have  been  successfully  removed. 

SPECIAL.  PATHOLOGY. 

Parenchymatous  Inflammation  (including  Abscess). 

Etiology. 

Pancreatitis  may  either  occur  as  a  primary  affection  or  arise  sec- 
ondarily through  metastasis.  Korte  believes  that  the  primary  form  ia 
due  to  an  extension  of  the  inflammatory  i^rocess  from  the  duodenum 
to  the  gland.  Among  other  causes  have  been  alleged  mercurial 
poisoning,  alcoholism,  trauma,  pregnancy,  suppression  of  the  menses, 
and  various  altogether  hypothetical  factors.  The  chronic  form  may  be 
a  continuation  of  an  acute  or  subacute  inflammation.  The  disease 
appears  to  occur  more  frequently  in  the  male  than  in  the  female  sex. 
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PATHOLOGICAIi  AnATOMY. 

In  the  first  stage  of  the  disease  the  inflamed  gland  is  reddened  and 
often  swollen  to  many  times  its  normal  size.  As  the  disease  pro- 
gresses suppuration  sets  in,  at  first  usually  in  multiple  miliary  foci 
which  gradually  coalesce  to  form  more  or  less  extensive  abscesses. 
Independent  of  the  occasional  occurrence  of  gangrene  of  the  pancreas, 
peritonitis  usually  sets  in ;  this  may  either  be  circumscribed  or  assume 
a  diifuse  character.  The  latter  occurs  especially  as  a  result  of  rupture 
of  an  abscess.  The  pus  may  also  break  into  the  intestine  or  burrow 
along  the  colon  into  the  mesentery. 

Chronic  pancreatitis,  which  may  follow  the  acute  form,  appears 
to  occur  only  in  connection  with  a  concurrent  interstitial  inflamma- 
tion. The  abscess  may  become  converted  into  a  caseous  or  even  cal- 
careous mass. 

Symptoms. 

The  disease  begins  in  an  acute  way  with  severe  gastric  symptoms 
consisting  chiefly  in  sharj)  radiating  pains  in  the  epigastrium  and 
excessive  vomiting.  At  the  same  time  there  are  fever  and  constipa- 
tion, while  the  abdomen  is  tense.  Jaundice  has  never  been  noted,  at 
least  in  the  early  stages  of  the  disease,  and  glycosuria  has  been 
observed  only  twice  in  upward  of  one  himdred  cases  which  have  been 
thus  far  reported.  With  the  increase  of  these  symptoms,  to  which 
are  added  a  small  irregular  pulse,  cold  sweats,  and  cyanosis,  collapse 
sets  in  usually  within  a  short  time,  and  is  followed  by  death.  But 
as  was  said  above,  the  disease  may,  with  the  disappearance  of  the 
threatening  symptoms,  pass  into  a  subacute  or  chronic  stage.  Then, 
if  an  operation  is  not  resorted  to,  the  pus  may  discharge  in  one  of  the 
above-mentioned  directions  with  the  consequences  which  we  have 
described,  or  in  favorable  cases  after  the  emptying  of  the  abscess 
complete  recovery  may  ensue. 

Diagnosis. 

As  is  seen  from  the  description  of  the  symptoms,  the  picture  pre- 
sented by  an  acute  pancreatitis  corresponds  exactly  to  that  of  peri- 
tonitis, which  disease  exists  at  the  same  time,  that  is  to  say,  there  is 
acute  intestinal  obstruction  accompanied  not  seldom  by  elevation  of 
■temperature.  A  diagnosis  of  the  acute  form  is  therefore  impossi- 
ble without  an  exploratory  laparotomy.  In  the  chronic  form,  also,  a 
diagnosis  is  possible  before  au  operation  only  Avhen,  in  consequence 
of  closure  of  the  duct  of  Wirsung,  the  digestion  of  fat  is  interfered 
with  in  the  above-described  way.    Sometimes  the  inflammatory 


CHRONIC  INTERSTITIAL  INFLAMMATION. 


381 


pouring  out  of  pus  in  the  omental  bursa  may  be  felt  as  a  tumor  be- 
tween the  stomach  and  colon,  the  descent  of  which  towards  the  left 
lumbar  region  is  regarded  by  Korte  as  characteristic. 

Treatment. 

Surgical  treatment  is,  it  need  not  be  said,  the  only  possible  one. 
According  to  Korte,  this  may  be  undertaken  in  the  subacute  stage. 
Of  three  cases  which  this  author  operated  upon,  one  recovered. 

Chronic  Interstitial  Inflammation  (Sclerosis). 

Etiology. 

In  the  majority  of  cases  the  cause  of  the  interstitial  growth  lies  in 
an  affection  of  some  neighboring  organ  which  has  extended  so  as  to 
involve  the  pancreas.  Among  such  affections  are  to  be  mentioned  ul- 
cers of  the  stomach  or  duodenum,  chronic  peritonitis,  or  inflammation 
of  the  retroperitoneal  connective  tissue,  of  the  ductus  choledochus,  of 
the  vertebrae,  etc. ,  tumors  of  neighboring  organs,  gall  stones,  or  au- 
eui'ysms,  which  latter  may  exercise  pressure  on  the  gland  or  its  ex- 
cretory duct.  Other  diseases  of  the  pancreas  itself,  especially  tumors, 
calculi,  and  jjeripancreatic  adhesions,  act  in  a  similar  way.  In  other 
cases  the  cause  lies  in  disturbances  of  the  circulation  and  their  con- 
sequences following  disease  of  the  heart,  lungs,  great  vessels,  or  por- 
tal system.  Among  other  etiological  factors  are  to  be  mentioned  al- 
coholism and  especially  syphilis. 

Pathological  Anatomy. 

The  proliferation  and  subsequent  shrinking  of  the  interstitial 
connective  tissue  affect  either  the  entire  organ,  or,  as  is  more  fre- 
quent, only  a  part  of  it,  especially  the  head.  The  gland  is  at  the  be- 
ginning of  the  disease  enlarged,  congested,  and  of  firm  consistence, 
but  in  the  further  progress  of  the  affection,  through  contraction  of  the 
connective  tissue  and  comjjression  of  the  parenchyma,  which  some- 
times results  in  cyst  formation,  it  atrophies  and  becomes  smaller. 
The  changes  in  shape  resulting  from  general  affections,  especially 
from  circulatory  disturbances,  are  usually  less  pronounced  than  in 
those  cases  in  which  local  disease  is  the  cause. 

Symptoms  aito  Diagnosis. 

As  chronic  inflammation  of  the  pancreas  occurs  only  exceptionally 
as  an  independent  disease,  being  as  a  rule  a  secondary  affection,  there 
are  no  characteristic  symptoms.    A  diagnosis  of  the  disease  is  there- 
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fore  impossible.  At  the  most,  in  those  cases  iu  which  one  of  the 
above-mentioned  etiological  factors,  glycosuria  or  the  characteristic 
change  in  the  composition  of  the  faeces,  exists  a  probable  diagnosis 
may  be  made  of  its  presence. 

From  the  fact  that  a  diagnosis  is  impossible,  there  is  nothing  to 
be  Said  as  to  treatment. 

Hemorrhage — Apoplexy  of  the  Pancreas. 

Etiology  and  Pathological  Anatomy. 

The  hemorrhages  which  not  uncommonly  result  from  obstruction 
in  diseases  of  the  circulatory  apparatus,  the  lungs,  or  the  portal  sys- 
tem, possess  only  an  anatomico-pathological  interest,  for  they  can- 
not be  recognized  intra  vitam.  They  occur  frequently  in  the  course 
of  chronic  interstitial  pancreatitis,  forming  reddish-brown  foci  from 
which,  at  a  later  period,  may  be  formed  cyst-like  cavities  containing 
a  serous  or  blood-stained  fluid.  The  hemorrhages  occurring  in  cysts 
of  the  pancreas  likewise  are  of  no  particular  clinical  interest.  But,  on 
the  other  hand,  hemorrhage  into  the  substance  of  the  pancreas,  oc- 
curring with  apoplectiform  symptoms,  is  of  great  importance;  by  rea- 
son of  its  peculiar  course  it  has  been  called  apoplexy  of  the  pancreas. 

The  affection  has  been  observed  comparatively  frequently,  espe- 
cially in  obese  individuals.  Of  the  etiological  factors  the  one  deserv- 
ing special  mention  is  arteriosclerosis,  more  particularly  that  due  to 
syphilis,  although  other  causes  of  the  degeneration  of  the  vessel  walls 
have  been  alleged,  among  them  excessive  anaemia  especiaU.v  in  lying- 
in  women. 

At  the  autopsy  the  organ  is  found  enlarged,  of  a  dark-red  color, 
and  containing  fresh  and  old  blood  in  the  parenchyma  and  interstitial 
tissue.  The  hemorrhage  may  extend  into  the  neighboring  connective 
tissue  and  may  also  fill  the  omental  bursa  or  even  the  entire  abdom- 
inal cavity.  If  death  have  not  immediately  resulted,  the  glands  will 
be  found  to  be  very  soft  and  perhaps  gangrenous. 

Symptoms  and  Diagnosis. 

Apoplexy  of  the  pancreas  is  the  only  form  of  hemorrhage  of  the 
organ  which  has  any  clinical  significance.  This  ijroduces  severe  pain 
in  the  epigastrium,  vomiting,  an  urgent  desire  to  defecate,  and  a  feel- 
ing of  extreme  anxiety.  Death  occurs  in  collapse  either  at  once  or 
within  a  few  hours,  and  seldom  does  the  aflfectiou  take  a  less  rapid 
course.  In  a  few  exceptional  cases  a  temporary  improvement  has 
been  observed,  but  in  the  course  of  a  few  weeks  death  has  taken  place 
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after  symptoms  of  peritonitis  and  pysemia  (Seitz).  The  amount  of 
blood  lost  is  not  as  a  rule  sufficient  to  account  for  the  sudden  death, 
and  in  most  cases  this  must  be  laid  to  shock.  We  know  as  yet  of  no 
signs  upon  which  we  can  base  a  positive  diagnosis  of  pancreatic 
hemorrhage,  and  consequently  we  possess  no  data  upon  which  to 
formulate  a  rational  treatment. 

Atrophy. 

Ati-ophy  of  the  pancreas  may  vary  greatly  in  degree.  Sometimes 
it  consists  of  only  a  slight  diminution  in  weight  and  size ;  in  other 
cases,  on  the  contrary,  where  the  cause  resides  in  arteriosclerosis,  in- 
terstitial inflammation,  fatty  degeneration,  compression  from  without, 
etc. ,  the  atrophy  may  be  so  complete  that  the  gland  tissue  has  entirely 
disappeared,  and  there  remains  only  a  flattened  connective-tissue  cord. 
Atrophy  is  the  alteration  of  the  pancreas  found  most  frequently  in 
association  with  diabetes  mellitus. 

An  advanced  degree  of  atrophy  occurs  sometimes  in  old  age  or  as 
one  of  the  expressions  of  a  general  cachexia,  although  it  is  by  no 
means  a  constant  accompaniment  of  the  latter  condition ;  indeed,  even 
in  excessively  cachectic  individuals,  in  whom  the  other  organs  are  re- 
duced greatly  in  size,  the  pancreas  is  as  a  rule  not  affected  (Hause- 
mann).  For  this  reason  it  is  probable  that  the  atrophy  found  in 
diabetes  mellitus  is  not  always  to  be  regarded  as  a  single  cachectic 
process.  This  is,  however,  true  only  in  those  cases  in  which  the 
atrophy  is  slight  in  degree.  Hausemann  distinguishes  a  cachectic  and 
a  "  diabetic"  atrophy,  and  believes  that  a  differentiation  of  these  two 
conditions  may  be  made. 

A  diagnosis  is  possible  only  in  cases  of  complete  atrophy,  and  is 
to  be  made  from  the  presence  of  the  alterations  of  the  ffeces  above 
described. 

There  is  no  treatment  of  the  trouble  which  can  be  effective  in  re- 
storing the  organ  to  its  normal  condition. 

Gangrene. 

The  pancreas  may  become  either  com^jletely  or  partially  necrosed 
as  a  result  of  various  affections.  Gangrene,  and  then  usually  in  the 
form  of  fat  necrosis,  has  most  frequently  been  observed  in  cases  of 
acute  pancreatitis,  and  also  in  thrombosis  and  embolism,  hemor- 
rhages into  the  gland,  cancer,  or  calculi,  after  perforation  b^'^  gall 
stones  or  gastric  ulcer,  and  after  the  discharge  into  the  organ  of  pus 
from  supimrating  foci  of  inflammation  iu  the  neighborhood. 

The  disease  is  manifested  by  symijtoms  of  fever,  severe  pain,  and 
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exhaustion,  and  terminates  fatally  as  a  rule.  Cases  have,  however, 
been  observed  in  which  recovery  followed  the  sloughing  oflf  of  the 
necrosed  portion  into  the  intestine.  In  some  cases  also,  in  which  the 
necrosis  of  the  pancreas  was  accidentally  discovered  during  a  laparot- 
omy, the  gangrenous  portion  has  been  removed  by  the  knife.  A 
positive  diagnosis  can  naturally  be  arrived  at  only  after  opening  of 
the  abdomen. 

Cancer  (including  Sarcoma). 
Etiology. 

Carcinoma  is  the  most  frequent  disease  of  the  pancreas  and  may 
be  of  primary  or  secondary  origin,  the  latter  being  somewhat  the 
more  usual.  In  this  case  there  is  generally  a  direct  extension  of  the 
carcinomatous  process  from  a  neighboring  organ,  especially  the  stom- 
ach, liver,  or  gall  bladder ;  more  rarely  the  disease  arises  by  metas- 
tasis from  carcinoma  of  some  distant  organ. 

As  regards  sex,  men  are  much  more  frequently  attacked  than 
women.  As  is  the  rule  in  the  case  of  cancer  of  other  organs,  that  of 
the  pancreas  occurs  iisually  at  an  advanced  age,  yet  it  has  not  very 
seldom  been  observed  in  persons  under  forty  years  of  age.  It  is  not 
known  whether  a  nitrogenous  diet  or  some  other  factor,  such  as  the 
mode  of  life,  trauma,  or  preceding  disease  of  the  organ,  predisposes 
to  carcinoma  of  the  pancreas. 

PATHOLOaiOAL  AnATOMY. 

Cancer  usually  begins  in  the  head  of  the  pancreas,  seldom  in  the 
tail  or  the  middle  portion.  In  its  further  course  it  may  involve  the 
entire  organ,  converting  it  into  a  symmetrical  tumor,  or  it  may  pre- 
sent itself  in  the  form  of  larger  or  smaller  cancerous  nodules.  In 
either  case  the  tumor,  which  is  usually  of  uneven  surface,  may  attain 
a  very  large  size. 

The  most  frequent  variety  of  cancer  of  the  pancreas  is  the  hard 
scirrhus,  the  soft  forms  of  medullary  carcinoma  being  much  less 
often  met  with.  Sarcoma  of  the  pancreas  has  only  exceptionally 
been  observed.  The  consequences  which  may  result  from  a  cancer  of 
the  pancreas  are  of  the  most  varied  sort.  In  the  first  place,  just  as 
the  pancreas  itself  may  be  affected  secondarily  by  extension  of  the 
malignant  growth  from  other  organs,  so  may  a  primary  neoplasm  of 
this  gland  involve  other  parts  secondarily.  Then  again,  in  conse- 
quence of  the  increase  in  size  of  the  pancreas,  there  may  arise  com- 
pression symptoms  in  the  gland  itself  (especially  closure  of  the 
excretory  duct)  or  in  neighboring  organs.    In  the  former  case  we 
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shall  fiucl  cystic  ililiitatit>u  of  the  duct  of  Wirsuug  or  of  its  branches. 
lu  the  latter,  the  pressure  ou  the  vena  cava  or  the  portal  vein  may 
result  in  oedema  of  the  lower  extremities  or  ascites.  As  a  result  of 
pressure  on  the  pylorus  or  duodenum,  gastrectasia  will  be  produced. 
In  such  cases  jaundice  may  be  caused  by  compression  of  the  ductus 
choledochiis.  Hydronephrosis  from  comi3ression  of  the  left  ureter  has 
been  observed  in  a  case  of  excessive  growth  of  the  tumor. 

Symptoms. 

The  most  striking  of  the  symj^toms  in  cancer  of  the  i)ancreas  is 
the  cachexia.  The  patients  comi^lain  almost  constantly  of  x)ain  in  the 
epigastrium,  which  is  usually"  continuous  although  it  may  apjjear  in 
tlie  form  of  severe  attacks  (coeliac  neuralgia).  The  morbid  picture 
natiu'ally  varies  according  to  the  size  of  the  tumor  and  also  tlie  degree 
to  which  the  neighboring  organs  are  involved.  Thus  there  may  be 
l)rouounced  gastrectasia  with  or  without  jaundice,  or  oedema  of  the 
extremities,  or  ascites,  or  again  hydronephrosis. 

Physical  examination  of  the  abdomen  gives  in  most  cases  a  neg- 
ative result.  The  reason  of  this  is  that  the  head  of  the  pancreas, 
whicli  is  the  jjart  usually  affected,  lies  behind  the  liver  and  therefore 
is  not  accessible  to  palpation  except  when  the  gro\\d;h  is  of  \evy  large 
size  or  when  the  organ  is  displaced  downwards. 

As  regards  the  duration  of  the  disease  there  is  little  definite  to  be 
said,  for  in  the  case  of  a  palpable  tumor,  when  the  latter  can  be  dis- 
tinctly felt  the  disease  must  already  have  existed  a  certain  time.  Da 
Costa,  however,  says  that  death  sometimes  occurs  a  few  months  after 
the  first  symptoms  have  been  noted,  and  is  seldom  deferred  more  than 
a  year.  Sometimes  sudden  death  has  been  observed  in  persons  whe 
up  to  that  time  had  been  apparently  in  perfect  health,  in  whom  the 
autopsy  revealed  as  the  cause  of  death  a  more  or  less  extensive  carci- 
noma of  the  pancreas. 

Diagnosis. 

From  what  has  been  said  above  it  will  be  seen  that  the  diagnosis 
of  carcinoma  of  the  i^ancreas  will  in  many  cases  be  surrounded  by  the 
gi'eatest  difficulties  and  frequently  indeed  will  be  impossible.  An 
almost  constant  coeliac  neuralgia,  the  anomalies  of  the  heces  which 
are  characteristic  of  disease  of  the  pancreas,  and  possiblj^  diabetes 
mellitus  will  pjoint  with  certainty  to  the  existence  of  an  affection  of 
the  pancreas.  But  even  when  cachexia  is  also  present  the  carcinoma- 
tous nature  of  the  disease  cannot  be  absolutely  predicated,  for  other 
affections  of  the  jjanci'eas  may  also  be  accompanied  by  extreme  ema- 
ciation. We  may  regard  the  diagnosis  as  positively  established  only 
Vol.  Vni.-25 
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wlieu  we  cire  ablu  li)  feel  the  tumor.  Accordiug  to  the  statistics 
collected  by  Da  Costa  it  was  possible  to  make  out  the  presence  of  a 
tumor  only  thirteen  times  in  a  total  of  one  hundred  and  thirty-seven 
cases  of  cancer  of  the  pancreas. 

Tbeatment. 

In  the  cases  in  which  palpation  has  demonstrated  the  existence  of 
a  carcinoma  of  the  pancreas  there  can  no  longer  be  a  question  of 
operative  interference,  since  the  malignant  new  growth  will  then  be 
too  far  adA'anced.  On  the  other  hand,  carcinomatous  portions  of  the 
pancreas  have  been  excised  when  the  disease  was  in  the  very  earliest 
stage,  the  diagnosis  having  been  made  during  an  abdominal  section. 

Tuberculosis. 

Tuberculous  disease  of  the  pancreas,  which  according  to  Klebs  is 
never  seen  in  acute  miliary  tuberculosis — a  statement  of  which  Fried- 
reich doubts  the  correctness,  appears  to  be  of  very  exceptional  occur- 
rence. In  the  few  cases  that  have  been  reported,  there  were  caseous 
foci  surrounded  by  miUary  tubercles. 

Fatty  Degeneration. 

Fatty  degeneration  of  the  i^ancreas  may  occui'  under  the  form  of 
an  interstitial  lipomatosis  or  of  a  true  fatty  degeneration  of  the  par- 
enchyma. The  lipomatosis  which  occurs  as  a  part  of  a  general 
adiposity  may  also  lead  to  atrophy  of  the  parenchyma,  the  widened 
interstices  of  which  may  be  traversed  by  fine  processes  of  fatty  tissue. 
True  fatty  degeneration  corresponds  in  all  respects  to  the  same  iiroc- 
ess  affecting  other  glandular  organs. 

These  conditions  have  no  practical  significance. 

Amyloid  Degeneration. 

Amyloid  degeneration  of  the  pancreas,  which  occurs  only  along 
the  course  of  the  blood-vessels,  accompanies  a  similar  alteration  in 
other  organs,  and  its  only  significance  is  that  of  a  chance  post-mortem 
discovery. 

Cysts. 

ETIOLOaY. 

Cystic  formations  in  the  pancreas  are  as  a  rule  the  result  of  an 
obstruction  to  the  flow  of  the  secretion,  that  is,  of  a  closure  of  the 
excretory  duct  of  the  gland,  caused  by  various  diseases  either  in  the 
gland  itself  or  in  adjacent  parts.    Of  etiological  factors  present  in  the 
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pancreas  itself  are  io  be  mentioued  concretions,  carcinoma,  intersti- 
tial connective-tissue  hy  pertrophy,  or  cicatricial  IVnmation  after  in- 
juries. As  regards  the  last-named  cause,  the  period  which  elapsed 
after  the  receipt  of  the  injury  before  the  cyst  was  discovered  varied,  in 
seventeen  cases  collectecl  by  Leith,  between  ten  days  and  ten  years. 
By  reason  of  the  impossibility  of  diagnosing  a  wound  of  the  pancreas 
when  there  is  no  injury  of  the  abdominal  -wall,  we  naturally^  are  not 
always  able  to  determine  with  certainty  this  etiological  relation  dur- 
ing life.  Fisher  is  of  the  opinion  that  the  action  of  a  traumatism  in 
the  production  of  a  cyst  of  the  pancreas  can  be  exerted  only  indirectly. 

Closiu'e  of  the  duct  of  Wirsung  with  resulting  cyst  formation  may, 
it  is  claimed,  be  occasioned  by  a  catarrh  extending  into  the  excretory 
duct  from  the  duodenum,  as  also  by  tumors  of  the  duct,  impacted 
gall  stones,  or  by  the  contraction  of  peritoneal  bands.  As  a  result  of 
experiments  w^ou  animals  Senu  has  been  led  to  the  opinion  that  a 
damming  back  of  the  pancreatic  secretion  with  consequent  formation 
of  a  retention  cyst  is  possible  only  when,  in  addition  to  closure  of 
the  excretory  duct,  there  is  at  the  same  time  an  alteration  in  the 
glandular  tissue  of  such  a  nature  that  a  resorption  of  the  secretion  can- 
not take  place. 

Among  occasional  causes,  in  addition  to  those  above  mentioned, 
t}-phoid  fever,  immoderate  eating  and  drinking,  and  pregnancy  have 
been  alleged,  naturalh',  however,  without  any  certain  foundation  of  fact. 

Pathological  A^tatomy. 

Cysis  of  the  pancreas  are  situated  in  most  cases  in  the  middle  por- 
tion and  in  the  tail  of  the  gland,  seldom  in  the  head.  Their  size 
varies  greatly  in  diiferent  cases,  but  may  sometimes  reach  that  of  a 
man's  head.  There  may  be  one  large  cyst  or  several  smaller  ones 
(ranula  pancreatica).  Exceptionally  the  entire  organ  is  hollowed 
out,  but  in  most  cases  more  or  less  extensive  portions  of  gland  tissue 
remain.  The  contents,  when  the  cysts  are  not  of  long  standing,  con- 
sist f)nly  of  pancreatic  juice,  but  later  they  are  altered  by  admixture 
with  blood,  mucus,  or  pus.  Their  reaction  is  always  alkaline;  in  the 
sediment  we  find  usually  fatty  or  otherwise  degenerated  epithelial 
cells.  Ajjart  from  the  presence  of  urea,  reported  in  one  case,  and  of 
calcareous  concretions,  we  always  find  diastase  and  sometimes,  though 

no  means  constantly,  a  fat-decomposing  ferment.  We  have  no  re- 
ports concerning  the  presence  of  trypsin. 

Symptoms  and  Diagnosis. 

We  may  recall  here  the  signs  of  i)ancreatic  disease  mentioued 
alx)vo  in  the  section  on  general  symptomatology,  especially  the  inHu- 
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ence  which  the  abseuue  of  pancreatic  juice  has  upou  the  cumpositiuu 
of  the  fiBces,  and  also  the  later  occurrence  of  diabetes  mellitus.  The 
rapid  emaciation,  which  has  sometimes  been  observed,  is  most  strik- 
ing. Thus  Klister  saw  one  case  in  which  there  was  a  loss  in  weight 
of  thirt}^ -three  pounds  (15  kgm.)  in  four  months. 

The  subjective  symptoms  consist  in  a  swelling  of  the  abdomen 
which  sometimes  increases  very  rapidly  in  size,  dyspeptic  symi)toms, 
and  fre(iuently  colicky  pains  in  the  ei^igastrium.  In  the  fiu'ther  course 
of  the  disease  the  tumor  ma,j  by  its  size  cause  compression  of  neigh- 
boring structures,  and  so  give  rise  to  ictems,  oedema,  and  other  com- 
pression symptoms  such  as  have  been  described  under  the  head  of  can- 
cer. Death  may  result  from  rupture  of  the  cyst.  On  examination  it  is 
sometimes  possible  by  insi^ection  alone  to  detect  a  more  or  less  ex- 
tensive bulging  of  the  epigastrium  or  even  of  the  entire  abdomen,  and 
occasionally  fluctuation  may  be  detected  in  the  tumor  on  i^aliiation. 

After  having  in  this  way  ascertained  the  existence  of  a  cyst,  we 
have  next  to  determine  whether  the  tumor  is  one  of  the  pancreas.  In 
the  differential  diagnosis,  to  our  knowledge  of  which  Krister  has  con- 
tributed much,  we  have  to  exclude  echinococcus  cysts  of  various  ab- 
dominal organs,  a  dilated  gall  bladder,  hydronephrosis,  and  ovarian 
cysts.  A  differentiation  from  the  latter  is  especially  difficult  and  for 
this  reason  a  positive  diagnosis  of  pancreatic  cysts  in  women  has  never 
been  arrived  at.  Of  particular  diagnostic  significance,  in  addition 
to  the  points  furnished  by  analysis  of  the  faeces  and  urine,  are  the 
colicky  pains  in  the  gastric  region,  for  the  latter  occur  in  connection 
with  no  other  cystic  tumors  in  the  upper  portion  of  the  abdomen 
(Leube).  The  results  of  physical  examination  and  exploratory 
puncture  of  the  cysts  are  also  of  great  value  in  the  diagnosis. 
As  against  the  probability  of  an  echinococcus  cyst  of  the  liver  or 
spleen  or  of  a  dilated  gall  bladder  is  the  fact  that  the  stomach  lies  in 
front  of  a  pancreatic  cyst ;  this  can  easily  be  demonstrated  by  inflating 
the  stomach  with  air  or  gas.  The  fact  also  that  the  cyst  may  some- 
times be  separated  from  the  liver,  when  the  patient  stands,  may  be  of 
service  in  arriving  at  a  diagnosis.  In  the  differentiation  from  an 
ovarian  cyst  we  must  rely  in  great  measure  upon  the  knowledge 
obtained  by  bimanual  examination.  Furthermore  it  is  to  be  remem- 
bered that  tumors  of  the  ovary  grow  from  below  upwards,  so  that  we 
are  always  able  to  obtain  dulness  on  percussion  low  down  on  one  side, 
and  also  that  the  tumor  is  seldom  of  such  immense  size  that  we  cannot 
obtain  tympanitic  resonance  above  it;  on  the  other  hand,  pancreatic 
cysts,  at  least  in  the  cases  hitherto  reported,  are  never  so  great  that  we 
cannot  obtain  some  intestinal  resonance  between  the  tumor  and  the 
crest  of  the  ilium.    The  presence  of  a  portion  of  intestine  lying  over 
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tlie  tumor  may  also  be  determined  by  simple  inspection  or  by  inflation 
t)f  the  gut  witli  water  or  air.  This  method  is  also  of  imijortance  in 
the  difl'erentiation  of  a  cyst  of  the  pancreas  from  hydronephrosis, 
which  latter,  by  reason  of  its  extraperitoneal  situation,  is  covered  by 
the  ascending  or  descending  colon.  Unless  the  hydronephrosis 
is  of  very  large  size,  it  can  hardl}^  be  mistaken  for  a  pancreatic  cyst 
even  when  the  intestine  is  displaced.  But  it  is  otherwise  when  the 
fluctuating  tumor  has  attained  such  a  size  as  to  fill  the  greater  part  of 
the  abdomen.  In  such  cases,  as  I  know  from  personal  experience,  it 
may  be  impossible  to  make  a  certain  diagnosis  from  the  physical 
examination  alone,  and  we  must  then  turn  to  the  history  of  the  case, 
to  the  results  of  an  analysis  of  the  urine  and  fgeces,  and  especially  to 
an  examination  of  the  fluid  obtained  by  exploratory  puncture  with  a 
Pravaz  syringe.  The  presence  of  diastase  in  a  fluid  so  obtained  is  of 
no  special  significance,  since  this  substance  is  found  in  all  the  fluids  of 
the  tissues.  The  fluid  may,  however,  be  regarded  as  certainly  pancre- 
atic juice  if  hy  means  of  it  we  are  able  to  emulsify  and  decompose  fat 
.  (almond  oil)  and  to  dissolve  fibrin  in  the  presence  of  a  soda  solution. 

Teeatment. 

Surgical  treatment  is  the  only  one  that  can  be  of  any  service.  As 
between  total  extirpation  of  the  cyst  and  incision  and  drainage 
through  the  abdominal  wall,  we  must  generally  choose  the  latter  be- 
cause of  the  great  danger  of  extirpation.  It  is  true  that,  in  the  case  of 
simple  incision  and  di'ainage,  we  must  be  prepared  to  have  a  perma- 
nent fistula,  provided  there  be  any  functionally  active  gland  substance 
remaining.  Nevertheless,  Klister's  statistics  give  four  deaths  and 
only  one  recovery  in  five  cases  of  total  extirpation,  while  of  six  cases 
in  which  simple  evacuation  of  the  cyst  was  practised,  five  recovered 
perfectly-  and  in  only  one  was  there  a  permanent  fistula. 

Calculi. 

Pathological  Anatomy. 

The  fonnation  of  concretions  in  the  pancreas,  concerning  the  cause 
of  which  we  know  nothing,  is  of  much  less  frequent  occurrence  than 
it  is  in  other  glands,  especially  the  salivary.  There  are  about 
fifty  such  cases  on  record.  The  stones  lie  usualh"^  in  the  duct  of 
Wirsung  or  inside  of  a  cyst,  in  which  case  it  is  uncei-tain  whether  the 
cyst  or  the  crmcretion  is  primary ;  less  commonly  they  are  found  in  one 
of  the  l)rHnches  of  the  duct  or  in  the  gland  substance;  they  are  ordina- 
rily multiple.    They  are  usually  white,  and  only  oxcei)tioual]y  of  a  dark 
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color;  iu  shape  they  ;iro  siuootli  or  uueveu,  perhaps  facetted,  and 
sometimes  branching.  They  vary  in  size  between  that  of  a  bean  and 
that  of  a  walnut.  They  may  be  either  of  homogeneous  consistence 
,  (either  hard  or  friable  or  less  frequently  soft)  or  may  be  hard  exter- 
nally and  soft  or  fluid  within.  The  hard  stones  consist  principally 
of  carbonate,  more  seldom  of  phosphate,  of  calcium,  or  of  a  mixture 
of  these  two  salts,  which  may  be  covered  with  a  layer  of  organic 
matter.  The  soft  concretions  (of  rare  occurrence)  are  composed  chiefly 
of  organic  substances,  for  they  are  soluble  in  chloroform  and  burn 
with  a  thick  smoke  of  aromatic  odor  (Mimiich). 

Among  the  consequences  of  calculi  of  the  pancreas  may  be  men- 
tioned retention  cysts,  interstitial  inflammation  and  atrophy,  or 
parenchymatous  inflammation  and  resulting  abscess  formation.  The 
comparatively  frequent  coincidence  of  calculi  and  carcinoma  of  the 
pancreas  is  worthy  of  special  mention. 

Symptoms. 

The  symptoms  which  have  been  described  as  caused  by  the  pres- 
ence of  pancreatic  calculi  are  cardialgic  pains  or  well-marked  colic  (pan- 
creatic colic)  and  diabetes  mellitus.  The  first  case  of  the  kind  was 
reported  by  Cowley  in  1788.  The  colic  may  assume  a  very  severe 
character  and  be  accompanied  by  vomiting  and  fever.  Diabetes  may 
occur  even  when  there  is  not  complete  atrophy  of  the  gland  substance. 
There  may  be  no  symptoms  whatever  so  that  the  affection  is  not 
recognized  during  life.  In  other  cases  there  are  present  only  the 
symptoms  of  one  of  the  conditions  caused  by  the  calculi,  especially 
of  cyst  of  the  pancreas. 

Diagnosis. 

As  late  as  1878  Friedreich  asserted  that  a  diagnosis  of  pancreatic 
calculi  was  impossible.  Since  that  time,  however,  three  cases  have 
been  reported  in  which  the  condition  was  diagnosed  during  life.  In 
the  first  case  (that  of  Capparelli)  over  one  hundred  calculi  were  re- 
moved upon  opening  an  abscess,  which  had  formed  after  severe  pain 
in  the  epigastrium;  in  this  case  a  few  months  later  diabetes  mel- 
litus appeared.  Iu  another  case  (that  of  Minnich)  the  stones  were 
discovered  in  the  stools  of  a  patient  who  had  complained  of  very 
severe  colic.  In  only  one  case  (that  of  Lichtheim)  was  the  diagnosis 
made  intra  vitam  from  the  presence  of  colic,  diabetes,  and  diarrhoea, 
■\vithout  the  discovery  of  a  stone,  which  was  found  later  at  the 
autopsy.  Having  regard  to  the  discovery  of  Fr.  Miiller  (see  page  376) 
it  would  seem  to  be  obligatory  in  future  cases  of  suspected  calculi  to 
make  an  examination  of  the  fiEces  in  order  to  determine  whether  the 
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ilecompositiou  of  the  fat  is  less  complete  than  is  uormally  the  case; 
although  eveu  theu  we  should  obtaiu  no  data  upon  which  to  base  an 
opinion  as  to  the  nature  of  the  pancreatic  affection. 

Treatment. 

No  attempt  has  hitherto  been  made  to  remove  the  calculi  by  op- 
eration. Senn,  however,  regards  this  as  practicable  in  a  case  in  which 
concretions  may  be  discovered  in  the  excretory  duct  during  a  lapar- 
otomy. The  ad^dce  of  Fleiner  to  treat  the  affection  by  medicinal  and 
dietetic  measures  is  practically  of  little  value  because  of  the  diffi- 
culty of  diagnosis  in  these  cases. 

Injuries  of  the  Pancreas. 

Etiology. 

In  addition  to  lesions  of  the  pancreas  accompanying  stab  or  gun- 
shot wounds  of  the  abdomen,  the  gland  may  be  injured  by  external 
violence  without  any  perforation  of  the  abdominal  walls.  Thus, 
rarely  it  is  true,  injuries  of  the  pancreas  have  been  observed  in  per- 
sons who  have  been  run  over  or  kicked  by  a  horse. 

Symptoms  and  Diagnosis. 

Fatal  collapse  usually  ensues  immediately  or  soon  after  the  injury, 
which  is  generally  followed  by  more  or  less  extensive  hemorrhage, 
but  of  course  the  other  complications  are  also  factors  in  bringing 
about  the  fatal  termination.  It  is,  however,  readily  conceivable  that 
injuries  of  the  pancreas  are  by  no  means  always  fatal,  and  this  is 
showTi  furthermore  by  the  fact  that  cysts  of  the  i^ancreas  have  been 
obsen^ed  to  follow  a  blow  upon  the  abdomen. 

A  diagnosis  of  rupture  of  the  pancreas,  which  might  be  of  great 
medico-legal  importance  because  of  the  absence  of  an  external  wound, 
is  possible  intra  vitam  only  by  means  of  an  exploratory  laparotomj-. 

Treatment. 

The  experiments  of  Senn  upon  animals  have  demonstrated  the 
possibility  of  recovery  after  suture  of  the  edges  of  the  wound,  all 
necrotic  portions  having  been  removed. 
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DISEASES  OF  THE  PERITONEUM. 


Anatomically  the  peritoneum  is  a  bursa,  physiologically  a  lymph 
sac,  and  it  is  important  to  remember  both  of  these  peculiarities  in 
undertaking  a  study  of  the  diseases  of  that  membrane,  for  the  latter 
owe  most  of  their  danger  to  the  mechanical  results  of  adhesions  which 
interfere  with  the  functions  of  the  bursa,  and  to  the  toxic  effects  of 
poisons  absorbed  by  its  lymphatics. 

EMBRYOLOGY. 

It  also  throws  some  light  upon  certain  of  these  diseased  conditions 
to  study  the  embryological  development  of  the  peritoneum. 

There  are  two  theories  in  vogue  as  to  the  first  origin  of  the  peri- 
toneal cavity  and  the  membrane  which  lines  it.  The  view  (Miiller, 
Toldt,  His,  KoUiker,  Klatsch,  Dexter)  most  commonly  accepted  is 
that  the  cavity  is  a  mesoblastic  formation,  appearing  first  as  a  space 
produced  by  a  cleft  in  the  mesoblast  on  each  side  of  the  notochord  at 
a  very  early  period  of  foetal  life,  before  the  sides  of  the  flat  embryonic 
disc  show  any  tendency  to  turn  inwards.  These  cavities  enlarge,  and 
finally  each  opens  outwards,  lifting  uj)  the  hypoblast  on  the  median 
side  so  as  to  form  the  groove  which  is  destined  later  to  become  the 
intestinal  canal.  In  mammals  the  clefts  in  these  mesoblasts  appear 
first  near  the  tail  and  advance  towards  the  head,  and  result  in  the 
formation  of  a  common  pleuroperitoneal  cavity  on  each  side,  which 
become  joined  into  one  by  meeting  in  front  as  the  intestinal  groove 
deepens  and  closes  anteriorly  so  as  to  form  a  tube.  Then  the 
diaphragm  grows  forwards  from  the  spinal  column  and  sei:)arates  the 
abdomen  from  the  thorax.  According  to  this  theory  the  endothelial 
lining  of  the  peritoneum  is  derived  from  the  mesoblast  cells,  like  that 
of  the  blood-vessels.  The  other  theory  (Lancaster,  Hertwig)  holds 
that  the  jjeritoneal  cavity  is  an  off-shoot  of  the  original  intestinal 
canal,  from  which  a  solid  process  buds  out  on  each  side  between  the 
epiblast  and  hypoblast,  formed  of  hypoblastic  or  epithelial  cells. 
These  processes  enlarge  and  become  hollow  so  as  to  form  a  con- 
siderable cavity  on  each  side,  and  then  they  coalesce  in  front,  forming 
the  abdominal  cavity     The  epithelium  becomes  transformed  into 
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endotlielhim,  and  the  connection  with  the  lymphatic  system  develops 
later.  If  the  latter  theory  should  prove  true,  it  would  explain  the 
readiness  of  the  peritoneal  membrane  to  undergo  carcinomatous 
changes. 

The  embryonic  growth  of  the  gastro-intestinal  canal  makes  clear 
many  facts  otherwise  difficult  to  understand,  especially  in  regard  to 
the  relations  of  the  great  and  the  lesser  omentum.  The  gastro-intes- 
tinal canal  is  origiuaUy  a  straight  tube,  with  a  slight  dilatation  mark- 
ing the  situation  of  the  stomach,  attached  to  the  vertebra  by  a  mesen- 
tery, and  having  another  mesentery  running  forwards  from  the  gastric 


Fig.  55.— Diagram  of  an  Antero-Posterior  Sec- 
tion of  Hie  Body  in  Fcetal  Life,  showing  the 
Course  of  the  Peritoneum  from  the  Spine 
to  the  Umbilicus.    (Gegenbauer. ) 


.•J 


Fio.  56.— Diagram  of  a  Cross-Section  of  the 
Body  in  Fojtal  Life.  (Gegenbauer.)  1, 
Mesogastriuui ;  2,  Gastrohepatic  Ligament; 
3,  Suspensory  Ligament. 


portion  to  the  median  line  of  the  abdomen  in  front.  Just  below  the 
stomach  a  bud  projects  into  the  anterior  mesentery  from  the  tube,  and 
growing  rapidly  soon  forms  the  liver,  which  extends  upwards,  separ- 
ating the  folds  of  the  mesentery  and  becoming  adherent  to  the  dia- 
phragm (Figs.  55  and  66).  Meanwhile  the  pancreas  and  the  spleen 
have  appeared  in  the  posterior  mesentery  as  small  intraperitoneal 
bodies,  just  behind  the  lower  end  of  the  stomach.  The  stomach  about 
this  time  undergoes  a  rotation  so  that  its  former  posterior  border  is 
thrown  around  towards  the  front  to  form  the  greater  curvature,  and  its 
mesentery  becomes  redundant  and  hangs  in  a  loose  fold.  At  the 
same  time  the  former  anterior  border  is  tui-ned  towards  the  right 
hypochondrium  and  makes  the  lesser  curvature,  its  mesentery  then 
passing  off  somewhat  to  the  right  into  the  round  ligament  of  the 
liver.    The  rotation  of  the  stomach  thus  forms  the  cavity  of  the 
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lesser  omeutuui  beliiml  it.  The  si)leeu  and  pancreas  recede  from  the 
stomach  towards  the  attachment  of  the  posterior  mesentery,  and  the 
pancreas  ultimately  becomes  extraperitoneal  by  the  fusion  of  the 
peritoneal  fold  which  lies  between  it  and  the  posterior  abdominal  wall 
and  its  conversion  into  connec- 
tive tissue.  Up  to  this  time  the 
duodenum  and  transverse  colon 
have  independent  mesenteries, 
but  now  the  duodenum  becomes 
fixed  to  the  posterior  abdominal 
wall  by  fusion  of  its  peritoneum 
in  the  same  way,  and  the  omen- 
tum, hanging  in  front  of  the 
colon,  becomes  adherent  to  the 
latter  and  its  mesentery,  and 
thus  the  colon  is  made  an  at- 
tachment of  the  omentum  on  its 


Fio.  h'.—A,  DiaKram  of  an  Antero-Posterior  Section  of  the  Body,  showing  the  Eeflexions  of  the 
Peritoneum  in  Woman.  The  upper  part  of  the  section  is  supposed  to  be  a  little  to  the  right 
of  tlie  mesial  plane;  below  the  liver  it  is  mesial;  Zc,  coronary  ligament;  I,  liver;  s,  stom- 
ach; c,  transverse  colon;  i,  small  intestine;  pa,  pancreas;  o,  aorta;  d,  duodenum;  r,  uri- 
nary bladder;  v.,  uterus;  r,  rectum  va,  vagina;  pp,  parietal  peritoneum;  gh,  gastrohepatic 
omentum;  o',  great  omentum;  o,  its  cavity,  the  lesser  sac  of  the  peritoneum;  mc,  trans- 
verse mesocolon;  m,  mesentery,  if  is  a  sketch  of  a  section  similar  to  that  of  A,  showing 
the  union  of  the  transverse  mesocolon  and  the  posterior  fold  of  the  great  omentum,  (.\llen 
Thomson  In  Quain's  "Anatomy.") 

I)03terior  surface,  and  at  the  same  time  the  mesentery  of  the  colon 
and  of  the  duodenum  and  the  peritoneum  covering  the  anterior  sur- 
face of  the  latter  become  fused  and  thus  the  peritoneal  recess  iire- 
viously  existing  between  the  two  transverse  folds  of  the  bow-el  is  oblit- 
erated (Fig.  57),    The  lesser  omentum  is  thus  largely  formed  of  what 
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was  origiually  the  right  half  of  the  iipper  i)eritoueal  cavity,  and  tlie 
growth  of  the  liver  towards  the  right,  carrying  with  it  the  hepatoduo- 
denal ligament  and  pulling  upon  the  duodenum,  results  in  constrict- 
ing the  entrance  to  the  cavity  of  the  lesser  omentum  from  the  general 
cavity,  and  thus  makes  the  foramen  of  Winslow. 

The  intestine,  from  the  duodenum  to  the  splenic  flexure  of  the 
colon,  is  supi)lied  by  one  of  the  vitelline  arteries,  which  afterwards 
becomes  the  superior  mesenteric,  and  this  part  of  the  bowel  hangs  in 


a  long  loop  on  a  straight  posterior  mesentery,  but  attached  to  the  an- 
terior abdominal  wall  by  the  vitelline  duct.  From  the  descending 
branch  of  this  fold,  originally  lying  to  the  right,  develops  the  small 
intestine,  and  from  its  ascending  portion  the  large;  but  the  latter 
undergoes  a  rotation  which  throws  it  across  the  other  towards  the 
right,  so  that  the  csecum  reaches  the  right  iliac  fossa  and  becomes 
adherent  there,  and  the  colon  rises  and  crosses  the  root  of  the  mesen- 
tery of  the  small  intestine.  Thus  the  parts  attain  their  normal  adult 
position.  From  the  splenic  flexure  downwards  the  rest  of  the  colon 
has  a  long  mesentery,  its  attachment  following  nearly  the  direction  of 
the  left  ureter.    Sometimes  this  foetal  condition  persists  and  the  long 
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fa  U-shaped  meseutery  with  its  comparatively  short  base,  the  edge  to 
which  the  bowel  is  attached  being  several  times  longer  than  the  base, 
forms  an  arrangement  which  greatly  predisposes  to  the  occurrence  of 
volvulus.  But  the  descending  colon  usually  becomes  applied  to  the 
posterior  wall  of  the  abdomen  very  early,  the  peritoneal  surfaces  thus 
brought  in  contact  fuse  together,  and  finally  the  deep  pocket  under 
the  meseutery  of  the  lower  descending  colon  and  sigmoid  flexure  dis- 
appears in  the  same  way.  This  pocket  is  sometimes  found  persistent 
even  when  the  descending  colon  has  become  attached  to  the  abdominal 
wall,  making  a  pouch  under  the  mesentery  of  the  sigmoid  between  the 
colon  and  the  sigmoid  extending  inwards  to  the  ureter,  and  upwards 
quite  to  the  kidney,  known  as  the  infrasigmoid  pouch.  The  normal 
attachments  of  the  mesenteries,  when  all  these  changes  are  completed, 
is  well  show^n  in  Fig.  58,  A  study  of  this  figure  shows  that  the  left 
half  of  the  original  peritoneal  cavity  has  gradually  extended  so  as  to 
include  nearly  the  entire  peritoneal  cavity,  while  the  original  right 
side  is  represented  only  by  the  cavity  of  the  lesser  omentum  and  the 
IDortions  to  the  extreme  right  of  the  caecum,  ascending  colon,  and  sus- 
pensory ligament  of  the  liver.  It  is  also  instructive  as  showdng  in 
what  directions  one  should  expect  burrowing  to  occur  if  suppurative 
processes  attain  the  retroperitoneal  cellular  spaces. 

ANATOMY. 

The  peritoneal  cavity  has  numerous  pouches  or  fossse  which  are  of 
importance.  The  largest,  most  important,  and  most  constant  is  the 
lesser  peiitoneal  cavity,  entered  in  the  adult  state  by  the  narrow  open- 
ing known  as  the  foramen  of  Winslow.  Hernia  may  occur  directly 
into  this  ca^aty  through  the  foramen,  or  it  may  enter  it  by  pushing 
before  it  the  thin  layer  of  peritoneum  in  the  lesser  omentum  just 
above  the  lesser  curvature  of  the  stomach,  known  as  the  pars  flaccida 
(Fig.  59).  Fig.  60  shows  the  interior  of  the  lesser  omental  cavity',  the 
anterior  layer  being  cut  across  between  the  colon  and  stomach,  and  the 
latter  organ  thus  freed  being  lifted  up  so  as  to  expose  the  entire 
cavity  in  front  of  which  it  lies.  The  probe  passes  through  the  fora- 
men of  Winslow,  behind  the  right  portion  of  the  lesser  omentum  (the 
ligamentum  hepatoduodenal)  and  is  seen  emerging  in  the  cavity  of 
the  lesser  omentum  (Henle). 

Where  the  duodenum  i)asse8  into  the  jejunum  is  a  pouch  known 
as  the  duodenojejunal  fossa,  which  is  formed  by  a  broad  band  of 
peritoneum  which  passes  from  the  mesocolon,  just  internal  to  the 
inferior  mesenteric  vein,  to  the  last  part  of  the  duodenum,  that  part 
of  the  duodenum  always  inuuing  vertically  upwards  for  an  inch  or  so 
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before  emerging  iiifco  the  jejunum.  This  pouch  Las  its  mouth  directed 
upwards,  the  band  having  a  curved  upx)er  free  margin.  It  is  to  be 
seen  simply  by  throwing  the  hirge  and  small  intestine  upwards  and 
to  the  right  so  as  to  uncover  the  left  side  of  the  root  of  the  mesentery. 
The  i)ouch  varies  in  size,  in  some  cases  admitting  the  last  joint  of  the 
thumb,  in  others  only  that  of  the  little  finger.  It  is  seldom  absent, 
but  is  occasionally  represented  by  a  mere  band,  the  bottom  of  what 
should  be  the  pouch  being  open.  Small  as  it  is  normally,  there  are 
records  of  over  fifty  cases  of  hernia  into  it,  or  rather  through  it  into  the 
retroperitoneal  space,  and  in  some  the  entire  small  intestine  has  been 


Fig.  59.— The  Lesser  Omentum.  1,  Ligamentum  phrenico-oesophageum ;  2,  pars  tendineaof  the 
lesser  omentum;  3,  ligamentum  hepatoduodenale ;  4,  ligamentum  hepatorenale ;  5,  parsflac- 
cida  of  the  lesser  omentum.    (Byron  Robinson.) 

found  in  this  new  sac.  Treves,  however,  thinks  that  the  curious  case 
reported  by  Sir  Astley  Cooper  was  not  of  this  variety,  because  of  its 
different  relations  to  the  mesenteric  vessels,  the  hernia  in  that  case 
having  found  its  way  into  the  transverse  mesocolon,  not  into  the  true 
retroperitoneal  space.  According  to  Treves  the  duodenojejunal  pouch 
owes  its  formation  to  the  traction  made  upon  the  peritoneum  by  the 
downward  growth  of  the  cEecum  after  rotation  of  that  part  of  the  bowel 
has  occuiTed,  and  the  peritoneum  begins  to  slide  with  the  ca?cum  and 
to  be  drawn  away  from  the  mesentery  of  the  duodenum  which  had  ex- 
isted up  to  that  time.    The  simultaneous  displacement  of  the  descend- 
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iug  colou  to  the  left  would  assist  iu  pulliug  out  tLe  mesocluodenuin 
to  a  transverse  fold. 

Tlie  spleeu  lies  iu  a  recess  limited  below  by  a  fold  of  peritoneum 
known  as  tlie  costocolic  ligament,  being  tbe  attachment  of  tbe  meso- 
colon at  the  splenic  flexure  to  the  abdominal  wall  and  continuous  with 
the  vertical  gastrosplenic  omentum.    It  is  supposed  that  the  projec- 


Fio.  00.— The  Cavity  of  the  Lesser  Omentum,  Laid  Open.  X  marks  thecutedges,  theperitoneum 
being  divided  between  the  stomach  and  transverse  colon  and  the  stomach  turned  up.  A 
probe  is  passed  through  the  foramen  of  Winslow.  J,  liver;  f,  gall  bladder;  ;J,  stomach;  A, 
posterior  wall  of  the  gastrohepatic  omentum;  5,  Spiegel's  lobe  of  the  liver;  6,  pancreas;  7, 
spleen,  covered  at  8  by  the  omentum;  9,  splenic  \eiu;  10,  transverse  colon;  11.  great  omen- 
tum ;  12,  posterior  wall  of  tho  cavity— transverse  mesocolon ;  U,  duodenum.  (Byron  Robin- 
son, after  Henle. ) 

tion  of  this  fold  gives  a  support  below  tending  to  hold  the  spleen  in 
its  ijosition. 

About  the  caecum  are  various  pockets,  the  most  important  of 
which  is  one  limited  by  a  fold  passing  from  the  ileum  to  the  ca3cum 
on  the  one  hand,  and  by  the  little  mesenterj^  of  the  vermiform 
appendix  on  the  other — a  pouch  which  has  been  known  to  be  suffi- 
ciently large  to  accommodate  a  knuckle  of  bowel  and  to  cause  stran- 
gulation. 

Tlio  fosHfc  about  the  ileocfecal  region  are  described  by  Lockwood 
and  Rolleston  as  being  three  in  number. 
Vol.  VIII.— 26 
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First,  the  ileocolic,  in  tlie  angle  formed  between  the  ileum  and  the 
colon,  Avith  the  mesentery  of  the  latter  as  its  floor. 

Second,  the  ileocascal,  which  can  be  seen  by  lifting  the  ileoca3cal 
junction,  lying  between  the  mesenteries  of  the  ascending  colon  and 
the  ileum.  It  may  extend  upwards  as  high  as  the  kidney  and  the 
duodenum,  behind  the  colon.  The  mesentery  of  the  vermiform  ap- 
pendix may  divide  the  fossa  into  two  parts  as  it  crosses  the  latter 
horizontally.  The  superior  portion  will  then  be  converted  into  a 
pouch,  being  covered  in  by  the  ileocsecal  fold.  The  vermiform  ap- 
pendix is  often  found  in  this  fossa. 

Third,  tlie  subcsecal,  which  is  not  so  common  as  the  others,  but 
when  present  may  be  seen  by  lifting  up  the  caecum,  as  it  lies  between 
the  payers  of  the  mesocolon.  If  there  is  a  mesocsecum,  which  is  rarely 
the  case,  the  mouth  of  this  fossa  will  lie  at  the  tip  of  the  caecum, 
close  to  the  base  of  the  appendix. 

The  various  depressions  about  the  inguinal  and  the  femoral  rings 
and  the  umbilicus  are  of  interest  only  in  connection  with  hernia  and 
do  not  require  consideration  here.  We  have  already  mentioned  the 
infrasigmoid  pouch,  and  need  only  allude  to  the  pouch  of  Douglas. 

While  the  majority  of  the  pouches  mentioned  are  mainly  of  im- 
portance in  connection  with  internal  strangulation,  this  subdivision  of 
the  peritoneal  cavity  has  a  very  important  bearing  on  the  mechanics 
and  technique  of  drainage.  As  the  edges  of  the  small  intestinal  folds 
hang  over  the  pelvic  brim,  any  fluid  exudation  lying  between  them 
will  naturally  run  down  into  the  pelvis,  even  that  which  may  be  thrown 
out  in  the  large  pouch  between  the  mesentery  and  the  ascending  colon 
(see  Fig.  58).  But  exudation  into  either  loin  outside  of  the  attach- 
ment of  the  colon  will  not  so  readily  descend,  and  Delbet  has  shown 
that  it  will  not  flow  down  from  that  situation  even  if  the  subject  is  in 
the  sitting  posture,  mainlj^  on  account  of  the  elevation  formed  by  bone 
and  muscle  at  the  brim  of  the  pelvis,  as  shown  in  Fig.  61,  which  is 
a  vertical  sagittal  section  in  a  plane  outside  of  the  attachment  of 
the  colon.  The  deepest  portion  of  these  two  depressions  in  the 
posterior  abdominal  waU,  the  subject  lying  on  the  back,  are  about 
level  with  the  lower  end  of  the  kidney.  It  is  evident  that  an  opening 
must  be  made  at  this  point  if  complete  drainage  is  to  be  secured,  as 
well  as  in  the  pelvis.  It  should  not,  however,  be  understood  that  these 
parts  of  the  cavity  are  very  strictly  shut  off  from  the  rest,  for  Delbet 
has  shown  that  when  a  colored  fluid  was  emploj'ed  for  irrigation  in  a 
median  laparotomy,  and  allowed  to  enter  by  a  tube  carried  down  into 
Douglas'  pouch  throxagh  the  wound  and  without  closing  the  wound 
so  as  to  get  unusual  pressure,  the  fluid  found  its  way  to  every  part  of 
the  abdomen  within  a  few  minutes,  the  same  experiment  sufficing  to 


ANATOMY. 


403 


show  that  tlio  fluid  which  entered  these  deiiendeut  jioitious  in  tlie 
himbar  region  remained  there  even  after  the  pelvis  had  been  com- 
pletel}'  dried  ont. 

This  depressed  basin  on  the  right  side  has  a  further  importance, 
as  being  the  part  of  the  peritoneal  cavity  in  which  any  exudation 
from  the  cavity  of  the  lesser  omentum  (through  the  foramen  of  Wins- 
low)  or  from  the  neighborhood  of  the  gall  bladder  will  inevitably 
settle,  and  also  from  the  possibility  of  upward  extension  in  that  direc- 
tion of  suppurative  processes 


the    appendix  vermi- 


about 
form  is. 

Another  portion  of  the  per- 
itoneum which  is  partially  iso- 
lated when  the  patient  is  lying 
upon  the  back  is  the  region 
between  the  anterior  surface  of 
the  stomach  and  the  liver,  and 
the  frequency  of  perforation 
of  gastric  ulcer  in  this  position 
renders  it  of  considerable  im- 
portance. As  is  well  known, 
the  majority  of  such  perfora- 
tions take  place  on  the  anterior 
surface  of  the  stomach  in  the 
neighborhood  of  the  lesser  cur- 
vature, and  if  the  patient  were 
recumbent  at  the  time  and 
could  be  kept  so  the  chances  of 
limiting  the  subsequent  inflam- 
mation to  that  region,  at  least 
for  a  time  sufficient  to  make 
sure  of  the  diagnosis  and  pre- 
pare for  laparotomy,  would  be 
much  enhanced.  When  the  inflammation  extends  from  this  region 
it  u-sually  finds  its  way  down  the  anterior  surface  of  the  lesser  omen- 
tum t<')wards  the  right  and  infects  the  peritoneum  surrounding  the 
gall  bladder  and  the  duodenum  next  in  order.  More  rarely  it  sjjreads 
to  the  left  and  forms  an  abscess  in  the  recess  in  which  the  spleen  lies. 
Even  with  this  extension  it  is  not  lanusual  to  find  the  process  limited 
below  by  adhesions  between  the  transverse  colon  and  omentum  and 
the  abdominal  wall,  provided  interference  is  undertaken  early  enough. 
This  partial  isolation  of  tliis  region  is  also  important  in  operations 
performed  ui)on  the  st(jmach,  and  if  properly  considered  in  affording 


Fia.  61.— A  Vertical  Abdominal  Section  between  the 
Ascending  Colon  and  Abdominal  Parietes,  show- 
ing the  rise  from  X  over  the  pelvic  brim. 
(From  Morison.) 
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drainage,  sLoulcl  save  life  even  Avlieu  the  sutures  do  not  liold  ami 
there  is  leakage  from  the  stomach  wound. 

In  addition  to  all  these  natural  recesses  abnormal  ones  are  often 
created  by  inflammatory  adhesions  between  the  various  folds  of  the 
mesenteries  and  the  organs  or  the  abdominal  walls,  sometimes  entire 
sheets  of  new  membrane  being  formed,  so  that  with  this  possibility, 
in  addition  to  those  offered  by  the  i)resence  of  the  natural  depressions 
and  pouches,  there  seems  abundant  opportunity  for  the  occurrence  of 
internal  hernia  almost  anywhere  in  the  abdominal  cavity. 

To  understand  properly  certain  pathological  conditions  of  the 
retroperitoneal  space  it  is  imjiortant  to  be  familiar  with  the  reflections 
of  the  peritoneum  from  the  posterior  abdominal  wall  to  the  various 
organs,  making  some  of  the  latter  retroi^eritoneal,  at  least  in  part. 
Some  of  these  reflections  we  have  already  described  and  a  further 
reference  to  Fig.  58  shows  that  the  upper  surface  of  the  liver,  the 
upper  part  of  the  stomach  near  the  oesophageal  entrance,  the  first  por- 
tion of  the  duodenum,  the  entire  large  intestine  with  the  exception  of 
the  sigmoid,  are  all  in  close  relations  with  the  retroperitoneal  tissues, 
so  that  any  inflammatory  process  beginning  in  them  would  easily  in- 
vade the  latter.  We  need  only  allude  in  x^assing  to  the  importance  of 
this  retroperitoneal  relation  in  the  colon  in  connection  with  the  oper- 
ation of  lumbar  colotomy,  and  to  the  fact  that  there  exists  consider- 
able variation  in  the  individual  as  to  the  amount  of  surface  of  the 
colon  uncovered  by  the  serous  membrane.  According  to  Treves 
twenty-six  per  cent,  of  his  cases  had  a  true  mesocolon  in  the  ascend- 
ing and  thirty-six  per  cent,  in  the  descending  colon — figures  which 
show  that  an  endeavor  to  open  the  colon  in  this  situation  is  by  no 
means  always  an  extrajieritoneal  operation.  The  caacum  and  vermi- 
form appendix  are  intraperitoneal  organs  in  the  great  majority  of 
cases,  but  for  convenience  their  anatomy  will  be  considered  under 
the  head  of  appendicitis. 

The  reflections  of  the  peritoneum  from  the  fundus  of  the  urinary 
bladder  are  important.  When  the  bladder  is  empty  the  peritoneum 
passes  from  the  anterior  wall  of  the  pelvis  directly  to  the  fundus.  If 
the  bladder  is  distended,  that  reflection  is  carried  upwards  to  the  dis- 
tance of  1.5  to  2  cm.  above  the  pubic  bone,  and  by  distending  the  rec- 
tum as  well,  the  entire  bladder  is  carried  up  so  as  to  expose  from 
2  to  4.5  cm.  of  its  uncovered  surface  above  the  pubis  (Delbet).  Thus 
abundance  of  room  is  gained  for  punctures  of  the  bladder  in  cases  of 
impermeable  stricture,  or  for  operations  without  involving  the  peri- 
toneal cavity.  The  extraperitoneal  fat  between  the  bladder  and  the 
pubis  is  occasionally  the  seat  of  suppurative  inflammation,  and  in  such 
cases  the  pus  appears  to  be  retained  in  a  cavity  bounded  laterally  by 
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connective-tissue  bauds,  and  to  this  intracellular  space  lias  been  given 
the  uaiue  of  the  space  of  Eetzius,  although  normally  there  is  no  cavity 
iu  this  situation.  There  is,  however,  a  bursa  occasionally  found  here 
and  cysts  of  large  size  have  been  reported  (Guy on) .  In  the  male  the 
peritoneum  passes  well  down  towards  the  trigonum  posteriorly,  and 
lateralh'  to  the  curved  lines  made  by  the  obliterated  hypogastric  arte- 
ries. The  surface  of  the  bladder  thus  covered  by  the  ijeritoneum  is  of 
triangular  form,  with  the  apex  directed  anteriorly  towards  the  urachus 
and  the  base  towards  the  trigonum  behind.  In  children  the  bladder 
is  more  completely'  covered  with  the  serous  membrane  than  in  the 
adult,  for  in  the  foetus  as  in  the  lower  animals  the  organ  is  entirely 
intraperitoneal,  and  the  serous  coat  becomes  detached  in  the  process 
of  development. 

In  the  female  the  anterior  reflection  of  the  peritoneum  upon  the 
bladder  is  about  the  same,  but  posteriorly  it  does  not  extend  quite  so 
low  down,  for  the  organ  is  adherent  to  the  uterus  as  high  up  as  the 
level  of  the  internal  os,  which  lies  some  distance  above  the  trigonum, 
and  the  serous  coat  is  reflected  to  the  uterus  at  that  point. 

In  the  male  the  peritoneum  passes  directly  to  the  rectum,  and 
covers  the  anterior  surface  of  that  part  of  the  bowel,  gradually  spread- 
ing farther  around  the  sides  as  the  bowel  is  followed  upwards.  Just 
before  its  juncture  with  the  sigmoid,  the  bowel  becomes  entirely  in- 
vested with  a  serous  coat,  except  at  its  mesenteric  attachment.  The 
intermediate  region  between  the  lowest  attachment  to  the  sigmoid  is 
about  four  inches.  The  distance  from  tlie  lowest  point  of  peritoneum 
on  the  anterior  surface  of  the  rectum  to  the  skin  of  the  perineum  is 
very  variable.  In  male  children  the  peritoneal  surface  has  been  ob- 
served to  extend  as  low  as  the  prostate  gland.  In  women  it  usually 
reaches  the  upper  vaginal  wall,  often  extending  an  inch  below  the 
junction  of  the  latter  with  the  cervix,  and  in  some  cases  running  down 
to  the  apex  of  the  so-called  perineal  body.  Cripps  filled  the  cul-de-sac 
with  x^laster,  and  inserting  a  needle  through  the  perineum  ascertained 
tliat  it  was  on  an  average  two  and  a  half  inches  from  the  skin  of  the 
perineum  to  the  peritoneum,  and  that  this  distance  was  increased  by 
one  inch  when  the  bladder  and  rectum  were  distended. 

The  uterus  is  entirely  invested  by  peritoneum  posteriorly,  and  down 
to  the  internal  os  anterioi*ly,  but  on  the  sides  it  is  free,  being  in  con- 
nection Avith  the  cellular  tissues  of  the  broad  ligament.  The  latter 
can  best  be  considered  as  a  transverse  mesentery  with  its  base  below, 
the  ovaries  and  tubes  in  its  free  border,  and  the  uterus  having  devel- 
of)ed  l)etween  its  layers  in  the  centre.  The  posterior  surface  of  the 
f>vary,  however,  is  not  covered  with  peritoneum,  and  the  Fallopian 
tube  is  free  at  its  '"xtremity.    The  round  ligament  makes  another  fold 
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in  the  pelvic  peritoneum,  diverging  from  the  broad  ligament  at  the 
nterine  attachment  of  both  and  running  towards  the  inguinal  ring. 
The  pelvic  peritoneum  is  thus  in  the  female  divided  into  several 
pouches,  but  all  except  that  of  Douglas  are  shallow  and  not  of  much 
clinical  importance. 

The  ureters  extend  from  the  kidney  to  the  bladder,  lying  just 
beneath  the  peritoneum  and  for  nearly  their  entire  course  are  so  adher- 
ent to  it  that  they  follow  the  serous  membrane  when  it  is  lifted  up 
from  the  subperitoneal  tissues. 

Structure. 

The  peritoneum  is  a  membrane  formed  of  a  layer  of  connective 
tissue,  very  distensible  on  account  of  the  large  number  of  elastic  fibres 
which  it  contains,  covered  with  a  layer  of  endothelial  cells.  In  cer- 
tain situations,  especially  over  the  liver  and  spleen,  the  connective 
tissue  is  blended  with  and  indistinguishable  from  the  capsule  of  the 
organ,  and  the  peritoneum  is  therefore  described  as  consisting  only 
of  a  layer  of  endothelial  cells  in  this  situation.  The  connective-tissue 
layer  is  most  distinct  and  thickest  in  the  i^arietal  peritoneum.  On 
the  under  surface  of  the  diai)hragm  are  numerous  stomata  placed 
between  the  endothelial  cells,  and  connecting  directly  with  the  lym- 
phatics of  the  part,  so  that  they  permit  very  rapid  absorption  of  any 
fluid.  Similar  stomata  are  also  found  elsewhere.  A  recent  observer, 
Muscatello,  however,  denies  the  existence  of  stomata  anywhere  in  the 
peritoneum,  claiming  that  the  spaces  between  the  cells  hitherto  so 
designated  are  merely  artificial  i^roductions  due  to  shrinking  of  the 
protoplasm  of  the  cells  from  their  edges,  and  that  a  careful  studj' 
of  these  apparent  spaces  between  the  cells  shows  that  the  cell  mem- 
brane still  covers  them,  although  the  protoplasm  has  retracted. 
The  peritoneal  membrane  rests  upon  a  loose  cellular  tissue  lying  be- 
tween it  and  the  parietes  of  the  abdomen,  and  running  down  between 
the  layers  which  form  the  mesenteries.  This  connective  tissue  in 
stout  individuals  contains  a  large  amount  of  fat,  but  in  thin  persons 
is  formed  of  closely  applied  layers  of  fibrous  tissue,  with  abundant 
elastic  connective-tissue  fibres,  showing  that  its  strength  is  really  an 
element  of  importance  in  forming  the  support  of  the  various  organs 
which  are  held  in  place  by  its  folds.  It  is  continuous  with  the  sub- 
pleural  tissue  at  the  aortic  and  oesophageal  openings  in  the  dia- 
phragm. It  is  also  continuous  with  the  deeper  fascial  layer  of  the 
thighs,  following  the  various  vessels  and  nerves  at  their  points  of 
exit  from  the  abdomen.  These  relations  are  of  great  importance  in 
considering  the  extension  of  supjjurative  or  other  inflammatory  proc- 
esses which  begin  within  the  abdomen. 
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According  to  Wegner  the  superficial  measurement  of  the  perito- 
neum is  nearlj'  equal  to  that  of  the  skin,  a  fact  which  serves  to  explain 
the  rapidity  of  absorption  and  the  danger  of  shock  by  chilling.  He 
found  that  injection  of  glycerin  or  concentrated  sugar  solutions  intf) 
the  i^eritoneum  of  rabbits  would  produce  a  serous  exudation  equal  to 
from  three  to  eight  per  cent,  of  the  body  weight  of  the  animal  within 
three-quarters  of  an  hour.  On  the  other  hand,  an  amount  of  physio- 
logical salt  solution  equal  to  from  two  to  eight  per  cent,  of  the  body 
weight  was  absorbed  within  an  hour.  The  activity  of  the  processes 
of  this  membrane  is  well  illustrated  by  these  exjjeriments.  Delbet 
found  that  the  absorption  was  very  much  more  rajjid  at  the  beginning 
of  the  experiment,  almost  equalling  in  effect  that  of  an  intravenous 
injection  of  the  salt  solution,  but  that  when  the  membrane  had  become 
saturated,  as  it  were,  quite  poisonous  solutions  of  strychnine  or  corro- 
sive sublimate  could  be  put  into  the  peritoneal  cavity  without  injury 
to  the  animal,  provided  they  were  washed  out  again  within  a  reason- 
able time,  showing  that  the  absor^jtive  power  was  suspended  by  the 
first  thorough  soaking.  Muscatello  denies  the  existence  of  any  direct 
connection  between  the  cavity  of  the  peritoneum  and  the  lymphatics 
by  stomata  or  otherwise.  He  thinks  that  absorption  of  fluids  takes 
place  just  as  it  does  by  any  other  cellular  membrane — cutaneous  or 
mucous,  and  that  the  absorption  is  most  rapid  over  the  diaphragm 
because  the  lymph  stream  sets  that  waj',  being  drawn  by  the  upward 
suction.  Solid  particles  he  finds  penetrate  the  layer  of  endothelial 
cells  by  being  taken  up  directly  by  them  or  by  being  carried  between 
them  by  leucocytes  which  surround  these  solid  particles  as  in  phago- 
cytosis elsewhere. 

PERITONITIS. 
Pathology. 

The  earliest  changes  in  the  peritoneum  produced  by  irritations  of 
any  kind  are  described  by  Delbet.  When  the  normal  peritoneum  is 
stained  with  nitrate  of  silver  in  order  to  demonstrate  the  crenated 
borders  of  the  endothelial  cells,  some  of  the  cells  are  also  faintly  dis- 
colored. If  the  i^eritoneum  is  slightly  irritated  by  exposure  to  the 
air  (drying  it)  or  by  weak  chemicals,  and  stained  several  hours  later, 
it  is  observed  that  the  number  of  these  discolored  cells  is  increased, 
and  frr)m  tliese  facts  Delbet  concludes  that  those  so  stained  in  the 
normal  serous  membrane  are  old  cells  about  to  desquamate.  But 
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more  important  changes  take  place  in  consequence  of  this  irritation, 
which  are  made  evident  by  the  same  staining,  for  dark  spots  appear 
on  the  border  lines  between  the  cells,  and  as  the  irritation  is  increased 
these  are  found  more  numerous,  until  in  some  places  the  cells  are 
separated  by  broad,  irregular  interspaces  instead  of  the  fine,  crenated 
lines,  which  should  be  found.  Increased  irritation  results  in  the  des- 
quamation of  the  endothelial  cells,  as  has  long  been  known.  Metch- 
nikoff  lays  great  stress  uj)on  this  desquamation,  claiming  that  the 
cells  become  wandering  cells  like  the  endothelial  cells  of  blood-ves- 
sels, and  that  this  emigration  is  important  in  connection  with  the 
function  of  phagocytosis  in  which  he  so  strongly  believes.  Before 
the  cells  become  detached  they  are  marked  by  proliferation,  and  this 
fact  explains  the  rapid  formation  of  an  exudate  containing  pus  cells 
in  the  peritoneum. 

A  purely  fibrinous  inflammation  is  very  common  in  the  peritoneum , 
resulting  in  the  production  of  thick  layers  of  fibrin  which  sjaeedily 
becomes  organized  into  connective  tissue.  This  exudation  and  for- 
mation of  connective  tissue  may  take  place  either  before  or  after  the 
desquamation  of  the  cells.  If  it  appear  before  the  cells  desquamate 
they  proliferate  and  become  connective-tissue  cells ;  but  if  it  aj^pear 
after  desquamation,  the  connective  tissue  simply  becomes  continuous 
with  that  of  the  deeper  layers  of  the  serous  membrane.  This  new 
connective  tissue  is  very  rich  in  blood-vessels  and  forms  with  aston- 
ishing rapidity. 

When  the  endothelial  cells  are  thrown  off  or  covered  with  fibrin, 
adhesions  form  between  any  surfaces  of  peritoneum  which  may  be 
in  contact,  even  when  the  inflammation  is  of  a  septic  nature,  although 
in  that  case  they  are  apt  not  to  be  very  strong.  Although  these  ad- 
hesions are  often  very  injurious  to  the  organs  so  confined,  they  are  in 
the  first  instance  defensive  in  effect,  shutting  off  the  inflamed  portions 
from  the  rest  of  the  peritoneal  cavity.  The  fibrinous  exudate,  for 
instance,  may  form  a  rajjidly  thickening  layer  under  the  base  of  an 
ulcer  and  thus  prevent  the  latter  from  perforating  into  the  free  cavity. 

When  the  inflammation  has  subsided  and  repair  begins,  the  en- 
dothelial covering  is  re-formed,  the  exudation  is  absorbed,  and  the 
newly  formed  connective  tissue  in  bands  and  layers  is  partly  absorbed 
and  partly  undergoes  cicatricial  contraction.  But  as  it  grows  older 
it  becomes  more  fully  organized  and  may  then  i^ersist  indefinitely. 

A  serous  exudate  is  another  type  also  found,  either  entirely  as  the 
result  of  the  inflammatory  reaction  of  the  peritoneum,  or  partly  caused 
by  some  obstruction  to  the  circulation.  Tlie  obstruction  may  be 
general,  as  in  cirrhosis  of  the  liver,  or  it  may  be  limited  to  a  portion 
of  the  serous  membrane,  as  when  a  loop  of  bowel  is  strangulated  by 
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an  adliesiou  or  band.  It  is  found  in  all  grades  and  may  be  a  clear 
serum,  a  fluid  slightly  clouded  with  desquamated  cells,  or  may  even 
resemble  pus.  Sometimes  there  is  some  blood  mixed  with  it,  dia- 
pedesis  taking  place  either  on  account  of  the  intensity  of  the  irrita- 
tion or  because  of  obstructed  circulation.  Bile  and  chyle  may  also 
discolor  it.  Although  as  a  rule  readily  distinguishable  from  ascitic 
fluid  by  the  clearness  of  the  latter,  it  is  not  always  easy  to  de- 
cide between  them.  The  purely  chemical  peritonitis  is  more  apt  to 
be  marked  by  an  effusion  of  serum  than  the  infective,  pus  or  a  very 
cloudy  serum  being  the  rule  in  the  latter. 

Pus  is  produced  in  the  peritoneum  clinically  only  by  bacteria, 
although  experimenters  have  succeeded  in  producing  ])ub  in  animals  by 
some  chemical  irritants,  or  by  the  sterilized  toxins  of  the  bacteria. 
This  experimental  pus  has  most  of  the  qualities  of  the  infective  form, 
but  is  more  easily  encapsulated,  and  is  never  produced  in  large  quan- 
tities. We  will  presently  consider  the  bacterial  production  of  pus, 
and  merely  note  here  that  the  suppuration  may  extend  over  the  entire 
cavity  of  the  peritoneum,  or  may  be  confined  by  strong  adhesions  in 
one  part  of  it,  forming  an  intraperitoneal  abscess. 

In  the  infective  form  of  peritonitis  it  is  usual  to  find  all  these  varie- 
ties of  exudate  combined,  fibrinous  (producing  adhesions),  serous, 
and  purulent,  although  there  are  some  cases  in  which  adjacent  cavi- 
ties isolated  by  adhesions  will  have  serum  in  one  and  pus  in  another. 
In  that  form  of  septic  peritonitis  or  peritoneal  septicaemia  in  which 
so  large  an  amount  of  toxins  is  introduced  at  once  that  the  patient  is 
overwhelmed  by  them  and  perishes  of  toxaemia  before  any  inflamma- 
tion sets  in,  dying  with  a  va-pid  pulse  and  symptoms  resembling 
secondary  or  delayed  shock  within  twenty-four  hours  or  so  after  per- 
foration of  the  bowel,  or  operation,  or  parturition,  nothing  is  found 
at  autopsy  but  a  little  cloudy  serum  and  a  slightly  congested  perito- 
neum. 

The  consideration  of  peritonitis  properly  demands  a  complete  re- 
view of  the  present  theory  of  inflammation,  for  in  e\evy  age  the  de- 
scription of  the  inflammation  of  this  part  of  the  body  has  involved  the 
prevailing  theory  of  inflammation.  Although  we  have  no  space  for 
such  a  review,  we  may  say  briefly  that  inflammation  is  the  reaction 
of  the  tissues  against  injurious  influences.  The  influences  concerned 
in  general  are  meclianical,  chemical,  thermic,  electrical,  and  bacterio- 
logical. In  peritonitis  we  find  mechanical,  chemical,  and  bacteriolog- 
ical influences  at  work;  but  since  it  has  been  proven  that  the  bacteria 
really  act  by  the  chemical  effect  of  the  poisons  wliich  they  produce, 
the  distinction  lietwocn  chemical  and  bacterial  inHaniniations  is  no 
longer  so  sharp  as  was  formerly  believed.    Under  the  influence 
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of  mechanical  injury  we  see  reaction  result  in  congestion,  exudation 
of  serum  and  fibrin,  and  even  of  a  few  wandering  cells,  and  prolifer- 
ation of  the  fixed  cells.  After  chemical  irritation  similar  effects  are 
observed.  For  bacterial  inflammation,  however,  is  reserved  the  pro- 
duction of  true  pus,  for  in  neither  of  the  others  does  the  cell  produc- 
tion in  the  exudate  amount  to  much  in  quantity,  and  in  quality  the 
cellular  exudate  has  none  of  the  infiltrating  spreading  faculty  which 
true  pus  possesses,  nor  does  it  result  in  septicsemia.  or  pyaemia. 
Mechanical  irritation  often  occurs  in  an  aseptic  laparotomy,  and  re- 
sults in  the  production  of  a  little  serous  exudation  and  numerous  ad- 
hesions. Chemical  irritation  may  be  seen  when  strong  chemical  solu- 
tions are  used  in  laparotomy,  when  a  sterile  cystic  tumor  which  does 
not  contain  micro-organisms  bursts  in  the  cavity,  when  there  is  an 
eft'usion  of  sterile  urine  or  bile  in  the  cavity ;  and  possibly  also  when 
chemical  products  find  their  way  through  the  walls  of  the  bowel,  in- 
jured by  strangulation  or  in  some  other  manner,  but  not  sufficiently 
to  permit  the  passage  of  the  bacteria  themselves.  Whatever  its  cause, 
this  chemical  peritonitis  is  marked  by  serous  or  fibrinous  exudation, 
which  may  reach  a  considerable  amount,  and  contain  some  cells  but 
never  true  pus,  and  there  may  be  general  symjptoms  dependent  upon 
the  absorption  of  the  chemical  poison,  if  such  it  be.  The  principal 
danger  in  both  mechanical  and  chemical  peritonitis  is  in  the  i^redis- 
position  to  a  bacterial  infection  which  it  creates. 

Tavel  and  Lanz  give  the  following  illustrations  of  a  true  chemical 
l^eritonitis. 

Case  I. — Man,  40  years  of  age.  Has  had  intestinal  obstruction 
for  a  week.  Abdomen  distended,  tender,  moderately  _  tense,  tongue 
dry,  pulse  poor.  Laparotomy.  A  loop  of  small  intestine  found  con- 
stricted by  a  band  of  omentum.  Fresh  fibrinous  exudate  on  the  sur- 
rounding coils  of  bowel,  which  was  tested  by  cultures  with  a  negative 
result.  The  obstruction  was  relieved  and  the  rather  suspicious-look- 
ing bowel  was  left  to  itself  on  account  of  the  miserable  condition  of  the 
patient;  the  result  was  recovery  without  symptoms  of  peritonitis. 
Cultures  from  the  fibrinous  exudate  and  from  the  drainage  tube  re- 
mained sterile. 

Case  II. — Woman,  37  years.  Intestinal  obstruction  for  four  days. 
Vomiting  of  dark  but  colorless  material;  abdomen  not  distended  or 
tense;  pulse  almost  imperceptible.  Laparotomy.  A_  loop  of  small 
intestine  confined  between  two  bands  and  rotated  on  itself  180°,  ap- 
pearing reddish-brown  and  covered  with  fibrin.  The  rest  of  the  peri- 
toneum without  inflammation.  Venous  hypersemia  of  intestine  and 
mesentery,  but  no  thrombosis.  Bloody  but  clear  serum  in  the  peri- 
toneum. Obstruction  relieved;  vomiting  ceased,  hnt  the  pulse  re- 
mained poor,  and  in  spite  of  an  artificial  anus  made  soon  after  the 
laparotomy,  giving  vent  to  very  foul  faeces,  death  ensued,  being  pre- 
ceded by  faecal  vomiting.    Cultures  from  the  fibrous  and  serous  exu- 
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elation  remained  sterile  except  for  a  slow  and  scanty  growth  of  a 
Stapliylococcus  albus*  which  did  not  liquefy  gelatin,  and  which  was 
considered  an  accidental  contamination  from  the  skin,  its  usual 
habitat. 

The  fatal  conclusion  of  this  case  is  not  to  be  charged  to  the  slight 
chemical  peritonitis  but  to  the  intoxication  from  the  contents  of  the 
bowel. 

Case  III.— Man,  60  years.  Acute  intestinal  obstruction ;  abdomen 
greatly  distended,  tense,  and  tender.  Laparotomy.  Volvulus  of  the 
sigmoid  flexure,  with  immense  distention  of  the  loop.  No  fluid  in 
the  peritoneal  cavity,  but  diffuse  fibrinous  exudate.  An  artificial 
anus  was  made,  but  death  ensued. 

Numerous  cultures  were  made  and  remained  sterile,  except  for  a 
very  slight  growth  of  the  Staphylococcus  albus  in  one,  which  was 
doubtless  an  accidental  contamination.  Death  here  also  was  due  to 
autointoxication  from  the  intestine. 

Case  IV. — Woman,  45  years.  Patient  having  had  an  umbilical 
hernia  for  years,  and  giving  symptoms  of  vomiting  and  abdominal  dis- 
tention for  three  days,  with  some  intestinal  obstruction,  and  a  tumor 
being  felt  in  the  abdomen  behind  the  empty  sac  of  the  former  umbili- 
cal hernia,  laparotomy  was  performed,  under  the  supposition  that  a  re- 
duction en  masse  had  taken  j^lace.  Instead  of  this,  the  tumor  proved 
to  be  the  distended  gall  bladder,  containing  calculi,  and  cholecystec- 
tomy was  done.  The  wall  of  the  gaU  bladder  appeared  infiltrated  with 
pus ;  it  contained  slightly  cloudy  mucous-green  fluid,  and  its  mucous 
membrane  was  partly  necrotic.  Delicate  fibrinous  exudation  was 
found  on  the  omentum.  The  patient  recovered  without  symi)toms  of 
peritonitis.  Microscopic  examination  of  the  fluid  in  the  gall  bladder 
showed  bacilli  and  cocci,  including  streptococci,  but  only  a  Staphy- 
lococcus albus  grew  in  the  cultures.  In  the  fibrinous  exudate  from  the 
inflamed  serous  membrane  no  micro-organisms  were  found  microscop- 
ically, and  in  the  cultures  only  a  single  colony  of  a  probably  acci- 
dental staphylococcus  developed. 

Most  instructive,  however,  is  Case  V. — Man,  30  years.  Repeated 
attacks  of  gall-stone  colic,  but  no  tumor  was  felt.  Laj^arotomy.  Ex- 
tensive adhesions  were  found  between  the  stomach,  colon,  and  gall 
bladder,  but  latter  were  healthy,  so  treatment  was  limited  to  freeing 
the  adliesions.  On  account  of  vomiting,  tension,  and  distention  of 
abdomen,  and  tenderness  in  the  region  of  the  liver,  with  dulness  in 
the  hypogastrium,  the  wound  was  reoi:)ened  forty-eight  hours  after 
the  operation  ljut  found  absolutely  aseptic.  A  second  incision, 
however,  made  in  the  linea  alba  just  above  the  sympln^sis,  dis- 
charged 100  to  150  c.c,  of  slightly  bloody  but  clear  serum,  and  pro- 
duced an  immediate  cessation  of  all  symptoms,  and  recovery  ensued. 
Cultures  from  the  fluid  and  from  the  drainage  tube  remained  sterile. 

Although  some  have  denied  the  power  of  chemical  irritation  to 

*If  this  coccus  is  identical  with  the  white  staphylococcus  found  by  Welch  iu  the 
epidermis,  it  may  be  well  to  note  that  Welch  found  his  variety  in  one  case  of  peri- 
tonitis following  a  laparotomy,  having  grown  down  into  the  serous  membrane 
along  a  stitch  canal. 
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produce  peritonitis,  these  same  authors  frequently  illustrate  their  es- 
says upon  that  inflammation  with  pictures  drawn  from  changes  in  the 
peritoneum  so  produced.  While  the  majority  of  such  experiments 
have  been  made  with  chemicals  which  are  not  brought  into  play  cliu- 
icall}^  Silberschmidt  has  attempted  to  excite  peritonitis  with  the  tox- 
ins of  bacteria,  and  the  i)tomaius  of  the  intestinal  canal,  but  without 
success,  the  animals  dying  of  rapid  intoxication  or  poisoning,  or  else 
recovering  without  signs  of  severe  peritonitis.  It  must  therefore  be 
acknowledged  that  we  are  still  uncertain  as  to  the  true  life-history  of 
this  form  of  the  disease. 

We  finally  come  to  the  most  important  form  of  peritonitis — that 
due  to  bacterial  infection.  The  exi^erimental  results  obtained  in  the 
study  of  this  question  have  been  variable.  Grawitz  found  that  the 
peritoneum  had  considerable  resisting  jiowers  to  bacterial  infection, 
and  that  the  latter  must  act  under  special  circumstances  in  order  to 
result  in  peritonitis. 

Grawitz,  Waterhouse,  and  others  have  shown  that  the  introduction 
of  bacteria  alone  into  the  peritoneal  cavity  will  not  cause  peritonitis. 
Even  large  quantities  of  jjure  cultures  of  bacteria  will  be  absorbed  or 
encapsulated  by  that  membrane.  If  the  saprophytic  but  not  patho- 
genic bacteria  are  introduced,  even  with  the  addition  of  considerable 
quantities  of  decomposable  material,  no  ill  effect  is  produced,  pro- 
vided the  decomi)osable  material  is  not  greater  than  can  be  absorbed 
by  the  membrane  in  about  one  hour.  Even  the  fecal  matter  of  rab- 
bits, extracted  by  cold  water  and  injected  into  their  peritoneal  cavi- 
ties, was  absorbed  without  effect,  although  it  must  have  contained 
large  quantities  of  the  saprophytic  bacteria.  The  accuracy  of  this 
observation  is  denied,  however,  by  Ziegler.  If,  however,  the  ab- 
sorbent power  of  the  peritoneum  be  impaired  and  the  saprophytic 
bacteria  are  injected  into  its  cavity  together  with  some  albuminous 
substance,  septicaemia  wiU  be  produced,  but  not  peritonitis. 

It  has  also  been  shown  that  the  introduction  of  the  pyogenic  bac- 
teria into  the  healthy  peritoneal  cavity  is  devoid  of  danger,  unless 
the  amounts  are  very  large  or  the  injection  is  fi-equently  repeated. 
Grawitz  injected  without  ill  effects  as  much  as  10  c.c.  of  water  con- 
taining enough  of  a  pure  culture  of  Staphylococcus  albus,  or  aurexis, 
or  of  Streptococcus  pyogenes  to  make  it  distinctly  cloudy.  If  how- 
ever, there  is  any  material  present  which  can  supply  nutrition  to 
the  bacteria  so  that  they  can  grow,  their  increase  may  exceed  the 
power  of  the  peritoneum  to  destroy  them  and  peritonitis  will  then  be 
set  up.  This  nutritive  material  may  be  introduced  from  without 
(fcTBces)  or  furnished  by  serum  or  blood  or  sloughing  tissue  in  the  cav- 
ity.   Any  substance  which  can  destroy  the  superficial  layer  of  cells 
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of  the  serous  raembraue,  iiuy  amne  wLicli  cau  impair  its  absorptive 
power,  such  as  au  imiiedetl  circulation,  either  in  the  entire  cavity  or 
in  any  portion  of  it,  or  any  wound  exposing  a  surface  for  infection,  has 
the  same  effect.  Grawitz  names  among  the  lesions  which  he  had 
found  responsible  for  a  beginning  peritonitis  by  furnishing  a  lodging- 
l)lace  for  the  bacteria,  the  recently  opened  Graafian  follicle,  contu- 
sions, lacerations,  hemorrhages,  and  disturbances  of  the  circulation  by 
any  cause  such  as  embolism  of  the  intestinal  vessels.  It  will  readily 
be  undei-stood  that  as  the  immunity  of  the  peritoneum  depends  upon 
its  great  absorptive  i^ower,  anything  which  impairs  the  latter  gives 
immediate  opportunity  for  infection.  Foreign  bodies  thus  interfere 
with  absorption  and  favor  the  growth  of  bacteria  and  the  development 
of  peritonitis. 

It  would  be  an  error  to  look  upon  this  question  of  the  necessity  for 
some  nutritive  material,  or  a  suitable  place  of  implantation  for  the 
bacteria,  in  order  to  enable  them  to  excite  peritonitis,  as  merely  a 
question  of  their  increase  in  quantity.  The  real  advantage  thus  given 
them  is  the  opportunity  afforded  to  produce  those  toxic  substances 
upon  which  their  i)yogenic  action  depends,  as  shown  by  Iwanoff, 
Grawitz  and  de  Bary,  Scheuerlen,  Wieland,  and  others. 

Although  most  experimenters  have  had  only  immediate  general 
X)oisouing  or  negative  results  from  the  injection  of  sterilized  cultures, 
Grawitz  in  one  instance  succeeded  in  exciting  a  purulent  peritonitis 
by  the  injection  of  a  sterilized  culture  of  the  Bacillus  acne  contagiosse 
of  the  horse,  and  Kraft  had  a  similar  success.  Wieland  filled  steril- 
ized fish  bladders  wdth  sterilized  cultures  of  pyogenic  bacteria  which 
contained  toxins  and  placed  them  in  the  peritoneal  cavitj'  of  rabbits. 
The  bladder  insured  the  material  against  too  rapid  absorption,  and  he 
succeeded  in  producing  localized  peritonitis  with  true  pus,  but  sterile 
and  containing  an  unusual  amount  of  fibrin. 

The  bacteria  invade  the  peritoneum  by  introduction  through  a 
wound  from  without,  by  passing  through  a  i^erforation  of  one  of  the 
hollow  viscera  formed  by  ulcer  or  traumatism,  by  direct  penetration  of 
the  wall  of  one  of  those  viscera  in  consequence  of  its  loss  of  vitality, 
or  by  infection  through  the  blood  or  lymph  vessels  to  which  they  have 
gained  access  from  some  distant  focus.  Peritonitis,  however,  may  be 
set  up  without  bacteria  being  actually  present,  if  their  toxins  reach 
the  membrane  by  diffusion  through  the  wall  of  some  hollow  viscus. 
The  penetration  of  visceral  walls  by  toxins  and  bacteria  without  any 
actual  lesion  has  long  been  a  disputed  point,  but  the  evidence  at  pres- 
ent appears  to  be  in  favor  of  that  theory.  By  this  penetration  of  vis- 
cera we  do  not  intend  to  refer  to  the  self-evident  method  of  contiin;al 
growth  of  bacteria  through  the  walls  of  any  viscus,  as  occurs  in  the 
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uterus  in  puerperal  peritonitis,  in  which  the  bacteria  simply  multiply 
and  cause  inflammation  in  the  uterine  wall,  beginning  on  its  internal 
surface  and  extending  through  it  until  the  serous  coat  is  also  involved 
and  a  peritonitis  is  set  up.  We  allude  rather  to  a  passage  of  bac- 
teria through  such  a  wall  without  multiplication  and  without  any  in- 
flammation being  excited  in  those  tissues. 

This  question  has  been  especially  studied  in  connection  with  the 
serum  contained  in  the  hernial  sac  when  strangulation  has  taken  place, 
since  Nepveii's  discovery  by  the  microscope  of  the  presence  of  bac- 
teria in  it.  Boennecken  found  germs  present  in  every  one  of  eight 
cases  which  he  examined,  but  in  fifty-six  cases  examined  by  Garre, 
Kovsing,  Ziegler,  Tavel  and  Lanz,  Tietze,  and  Schloffer,  they  were 
present  only  in  nine,  which  is  probably  nearer  the  truth.  Experi- 
ments upon  animals  would  seem  to  indicate  that  the  duration  of  the 
strangulation  was  an  imj)ortant  element,  for  Schloffer  found  that  in 
the  rabbit  and  the  dog  the  bacteria  were  seldom  found  until  ten  hours 
had  elapsed;  but  they  were  present  in  about  one-half  of  the  cases 
after  from  twelve  to  sixteen  hours  of  strangulation,  and  almost  in- 
variably after  eighteen  to  twenty-four  hours.  He  also  found  (in 
the  rabbit)  that  the  escape  of  bacteria  occurred  more  readily  in  the 
smcill  than  in  the  large  intestine,  evidently  because  of  the  difference 
in  the  thiclmess  of  their  walls ;  and  the  greater  protection  afforded  by 
a  thick  intestinal  wall  is  further  illustrated  by  the  fact  that  in  man 
the  serum  has  been  found  sterile  even  after  periods  of  strangulation 
lasting  from  three  to  five  days.  Although  the  duration  of  the 
sti'angulation  is  thus  proved  to  be  important,  the  facts  do  not  bear 
out  the  natural  supposition  that  the  severity  or  closeness  of  the  con- 
striction would  be  also  an  important  factor.  Bacteria  have  been 
found  in  many  cases  in  man  in  which  the  constriction  has  been  slight, 
and  in  five  cases  out  of  the  fifty-six  mentioned  above  the  serum  was 
found  sterile  although  the  bowel  was  gangrenous  or  nearly  so.  This 
curious  contradiction  is  not  to  be  explained  by  the  theory  that  in 
these  cases  the  constriction  was  of  short  duration,  for  although  in 
two  cases  the  symptoms  had  lasted  for  only  one  day,  in  the  others 
they  had  lasted  three  days,  five  days,  and  even  ten  days. 

The  number  of  bacteria  found  in  any  case  has  been  extremely 
small,  so  small  as  to  be  almost  without  practical  influence  upon  the 
treatment  of  the  cases  or  the  result,  so  that  Boennecken's  advice  in 
regard  to  the  necessity  for  thorough  sterilization  of  the  bowel  in  cases 
of  strangulated  hernia  before  its  reposition  seems  unnecessary ;  and 
this  is  fortunate,  for  any  such  precautions  would  be  useless,  because 
of  the  numbers  of  the  bacteria  which  must  already  be  lodged  in  the 
wall  beyond  the  reach  of  any  germicidal  measures  we  could  employ. 
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Tavel  and  Lauz  expressly  state  tlaat  they  have  found  bacteria  in 
the  wall  of  the  bowel  more  frequently  when  the  degree  of  circulatory 
distiu'bance  was  slight,  and  Ai-ndt  has  shown  by  experiment  that  in 
slight  venous  congestion  the  intestinal  wall  can  be  penetrated  hy  bac- 
teria and  yet  remain  entirelj^  viable.  It  is  true  that  Waterhouse  was 
unable  to  excite  peritonitis  b}^  strangulation  of  the  bowel  wall  until 
the  latter  became  necrotic,  but  the  weight  of  evidence  is  on  the  other 
side. 

The  negative  results  of  the  examination  in  some  of  these  cases  are 
undoubtedly  to  be  explained  by  the  germicidal  powers  of  the  serum, 
which  it  shares  with  the  blood  serum  elsewhere,  as  pointed  out  by 
Tietze  and  studied  by  him  and  Schloffer.  The  germicidal  power  of 
the  blood  serum  is  now  well  established,  and  need  not  be  discussed 
here.  That  of  the  fluid  of  the  hernial  sac  ajjpears  to  be  considerably 
weaker,  yet  it  is  beyond  question,  inasmuch  as  Tietze  found  it  acted 
strongly  against  the  Bacillus  coli  communis,  Bacillus  typhosi,  Bacil- 
lus cholerae,  while  NuttaU  and  Schloffer  found  anthrax  bacilli  also 
affected,  and  the  latter  claims  that  the  staphylococcus  is  likewise  at- 
tacked. In  connection  with  this  we  might  refer  to  the  results  of 
"W'ieland,  whose  exi^eriments  show  that  the  bacteria  tend  to  die  out 
in  encapsulated  abscesses  in  the  peritoneal  cavity.  It  should  be 
noted  that  the  germicidal  power  of  the  serum  is  limited,  and  that 
if  the  number  of  bacteria  is  large  it  becomes  exhausted  before  they 
all  are  destroyed. 

If  we  recall  what  was  stated  above  in  regard  to  the  necessity  for  a 
certain  predisposing  factor  besides  the  entrance  of  bacteria  into  the 
peritoneum,  it  will  at  once  be  evident  that  of  the  modes  of  entrance 
mentioned  the  least  dangerous  is  the  introduction  of  bacteria  through 
an  external  wound,  unless  a  foreign  body  be  introduced  at  the  same 
time,  or  hemorrhage  or  extensive  laceration  and  contusion  of  the  wall 
or  contents  of  the  abdomen  be  present,  in  order  to  give  the  bacteria  a 
place  of  primary  growth  where  they  can  unfold  their  powers.  In  the 
second  rank  must  be  placed  the  rare  but  undisputed  poiv^er  of  penetra- 
tion of  an  uninflamed  wall  of  a  viscus  in  strangulation  just  discussed, 
the  danger  here  ai-ising  from  the  fact  that  with  the  irruption  of  the 
Ijacteria  there  is  an  effusion  of  serum,  which  will  nourish  them  if  they 
are  present  in  sufficient  quantities  to  overcome  its  original  germicidal 
powers,  and  also  the  impaired  nutrition  of  the  bowel  and  its  serous 
coat  enabling  them  to  grow  in  those  tissues.  Thirdly,  we  would  rank 
the  entrance  of  bacteria  by  continuous  inflammatory  growth  through 
the  walls  of  a  viscus,  a  mode  of  entrance  which  would  be  resisted  in 
nature  by  the  production  of  adhesions  upon  the  external  threatened 
surface.    Fourthly,  the  direct  contamination  of  the  serous  membrane 
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by  spread  of  tlie  germ  infection,  aloug  the  mucous  membraue  of  the 
Fallopian  tube,  which  again  would  be  limited  b^'  protective  adhesions 
which  usually  form  so  early  as  to  close  the  end  of  the  tube  in  the  most 
common  forms  of  this  infection  (the  gouorrhoeal  and  tuberculous) 
and  secure  the  general  cavity  before  anything  more  than  a  limited 
local  adhesive  peritonitis  has  been  excited.  Fifthly,  and  most  danger- 
ous, the  sudden  entrance  of  the  germs  by  the  perforation  or  wound  of 
any  of  the  hollow  organs  (including  the  kidneys,  i^ancreas,  and  the 
biliary  ducts,  ureters  and  other  visceral  ducts),  or  any  neighboring 
abscess,  iinless  the  pus  of  the  latter  were  sterile.  The  danger  in  the 
last  class  of  cases  dejjends  upon  the  simultaneous  introduction  of  the 
germs  and  materials  preventing  their  absorption  or  assisting  their 
growth,  as  well  as  the  toxins  already  produced  by  them  in  their 
former  place  of  growth,  or  ptomains  and  various  chemical  irritants 
found  in  the  secretions  or  contents  of  the  organs  affected  which  would 
injure  the  serous  lining  directly. 

Hjematogenous  peritonitis — that  is,  a  peritonitis  set  up  by  bacteria 
circulating  in  the  blood  and  settling  in  the  serous  membraue — is  a 
rarity,  probably  because  the  resisting  powers  of  the  laeritoneum  to  in- 
fection are  so  much  greater  than  that  of  other  tissues.  But  some  un- 
doubted cases  are  on  record.  The  blood  infection  takes  i^lace  from 
some  other  focus  in  the  body,  and  it  may  be  so  small  as  to  be  un- 
noticed and  even  undiscoverable  by  careful  search,  the  latter  cases 
being  called  by  some  cryptogenic  septicopysemia,  a  name  of  very  ques- 
tionable value,  as  it  simply  puts  into  an  awkward  Greek  form  the 
statement  of  our  ignorance.  Weichselbaum  describes  two  cases  of 
hsematogenous  peritonitis  excited  by  the  Diplococcus  pneumonias, 
one  occurring  in  a  case  of  ascites  from  carcinoma  of  the  stomach  and 
liver,  the  other  immediately  after  menstruation,  the  source  of  infection 
being  uncertain.  Some  of  the  cases  mentioned  by  Grawitz  might  be 
included  under  this  head — cases  in  which  ascites  from  disease  of  the 
kidneys,  liver,  or  heart  was  followed  by  peritonitis,  evidently  caused 
by  infection  from  an  erysipelas  on  the  head,  suppuration  in  the  leg, 
superficial  diphtheritic  inflammation  of  the  intestine,  lymphangitis 
of  the  thoracic  duct,  suppuration  about  a  suprarenal  capsule  or  in 
the  broad  ligament. 

From  what  has  already  been  said  as  to  the  impossibility  of  excit- 
ing a  progressive  peritonitis  by  invasion  of  bacteria  alone,  or  even  of 
their  chemical  products  alone,  it  is  evident  that  both  must  be  present 
to  excite  a  peritonitis,  or  that  the  bacteria  shall  find  a  bed  for  growth 
before  the  peritonitis  can  develop,  cousetjuently  in  every  instance  of 
hsematogenous  peritonitis  the  serous  membrane  must  have  its  vitality 
or  power  of  absorption  impaired,  or  there  must  be  some  serum,  blood, 
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or  coDtused  tissiie  close  to  it  in  which  the  germs  can  grow.  When  it 
is  considered  how  slight  a  lesion  is  necessary  to  establish  such  a  bed, 
it  is  not  surprising  that  it  should  often  escape  our  search,  for  even 
in  cases  of  perforation  of  the  bowel  it  is  frequently  impossible  to 
find  the  breach  of  continuity  at  the  autopsy. 

Seliger  has  recently  advanced  the  hypothesis  that  some  trifling  in- 
jury might  be  done  to  a  loop  of  the  bowel  by  a  contusion  of  the  ab- 
domen which  would  allow  the  escape  of  the  bacterial  toxins  into  the 
peritoneal  cavity,  and  at  the  same  time  enable  the  bacteria  themselves 
to  penetrate  the  mucous  membrane  and  develop  in  some  small  clot  in 
the  intestinal  wall,  whence  they  might  invade  the  vessels,  and,  circu- 
lating in  the  blood  all  over  the  body,  would  pass  through  the  capil- 
laries of  the  serous  lining  of  the  abdomen  as  well  as  elsewhere  in  the 
body ;  and  if  that  membrane  were  reduced  in  vitality  by  the  toxins 
already  present  it  would  be  less  able  to  resist  them,  and  thus  a  peri- 
tonitis of  heematogenous  origin  would  be  produced.  But  in  view  of 
the  fact  just  mentioned,  that  an  actual  perforation  of  the  bowel  may  be 
impossible  to  detect,  it  seems  scarcely  necessary  to  adopt  such  a  com- 
plicated hypothesis,  ingenious  as  it  is. 

In  the  great  majority  of  cases  the  bacterial  infection  is  an  infec- 
tion by  more  than  one  species.  In  the  minority  the  disease  will  be 
studied  in  the  late  stages,  in  which  all  but  one  variety  have  died  out, 
or  else  it  has  been  caused  by  direct  growth  of  bacteria  from  some 
neighboring  focus  into  the  peritoneum,  under  which  circumstances 
such  a  pure  culture  is  more  natural.  It  is,  however,  certain  that 
man 3^  kinds  of  bacteria  possess  the  power  of  exciting  peritonitis.  The 
attempts  to  prove  that  the  Bacillus  coli  is  responsible  for  all  cases  are 
founded  on  incorrect  observation,  for  it  is  easy  to  make  errors  in  two 
ways  in  studying  these  cases.  In  the  first  place  the  Bacillus  coli  grows 
so  readily  on  gelatin  that  cultures  from  the  peritoneal  exudate  made 
on  this  material  are  very  deceptive,  the  other  bacteria  in  the  inocu- 
lated exudate  dying  out  or  being  overgrown  by  the  excessive  growth 
of  the  Bacillus  coli,  Avhich  is  very  naturally  present  in  almost  every 
case.  Inoculations  in  animals  are  also  unreliable  in  settling  this 
question  on  account  of  the  difficulty  of  imitating  the  natural  condi- 
tions, especially  as  regards  the  simultaneous  entrance  of  toxins  into 
the  jjeritoneal  cavity.  In  opposition  to  the  French  school  led  by 
Lanielle,  it  is  interesting  to  find  that  Tavel,  Avho  was  among  the  first 
to  emi)hasize  the  pathogenic  powers  of  the  Bacillus  coli  communis  of 
Escherich,  thiuks  that  bacillus  of  minor  importance  in  the  etiology 
of  j)eritonitis.  It  might  be  mentioned  here  that  his  studies  on  peri- 
tonitis have  led  him  to  the  conclusion  that  the  very  name  of  the  Bacil- 
lus coli  should  Ije  considered  merely  a  collective  name  for  many  vurie- 
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ties  of  bacteria  of  quite  dilfereut  properties,  as  lie  found  at  least 
tweuty  different  kinds  in  tlie  tliirty  cases  examined.  Tlie  only  method 
at  iireseut  available  for  studying  the  bacteria  is  the  combination  of 
a  microscopic  and  of  a  bacteriological  examination,  the  former  often 
proving  that  it  is  not  always  the  most  numerous  or  active  bacteria 
which  can  be  demonstrated  by  culture. 

Tavel  and  Lanz  consider  the  streptococcus  as  the  most  important 
etiological  factor  in  peritonitis,  having  found  it  in  nearly  three-fourths 
of  their  cases,  although  they  describe  two  varieties  which  differ  es- 
sentially from  the  ordinary  Streptococcus  pyogenes.  These  authors 
dili'er,  however,  from  Friinkel,  who  claims  that  the  streptococcus  is 
the  sole  exciter  of  peritonitis. 

The  staphylococcus  seems  to  be  a  rarity  in  peritonitis,  although 
it  is  occasionally  found.  The  Diplococcus  lauceolatus  or  j)neumococ- 
cus  has  repeatedly  been  demonstrated,  most  frequently  in  the  haema- 
togenous  form  of  peritonitis,  although  it  is  possible  that  it  may  cause 
the  direct  secondary  infection,  as  it  has  been  found  in  the  intestine  and 
in  the  Fallopian  tube.  It  is  natural  that  it  should  attack  the  perito- 
neum if  it  once  obtain  a  circulation  in  the  blood  on  account  of  its 
liability  to  infect  serous  membranes. 

The  gonococcus  has  undoubtedly  been  the  cause  of  peritonitis  in 
many  cases,  either  passing  directly  through  the  Fallopian  tube  or 
causing  a  pyosalpinx  and  penetrating  to  the  cavity  through  the  walls 
of  the  latter.  Even  in  the  male  it  reaches  the  iDeritoneum  thi'ough 
the  walls  of  the  seminal  vesicles  or  by  way  of  the  lymphatics  of  the 
sj)ermatic  cord  just  within  the  inguinal  ring  (Zeissl,  Horowitz, 
Werther). 

Besides  the  Bacillus  coli  in  its  many  varieties,  almost  ubiquitous 
in  these  cases,  Tavel  and  Lanz  found  several  other  bacilli.  Among 
them  was  a  curious  bacillus  which  produced  groups  even  as  large  as 
the  head  of  a  pin,  resembling  the  actinomyces  granules,  and  evolved 
a  gas  with  a  peculiar,  disagreeable,  sweetish  odor.  The  pathogenic 
properties  of  this  bacillus  are  uncertain.  Other  bacilli  were  found 
which  resembled  tliose  of  tetanus  and  of  glanders,  as  well  as  the 
Bacillus  pyocyaneus  (undoubtedly  present  in  the  intestinal  contents) 
and  Pyogenes  foetidus.  Proteus  vulgaris  was  found  in  one  case  of 
strangulated  hernia  without  iDeritonitis. 

"  Enough  has  been  said  to  show  the  great  variety  of  micro-organisms 
to  be  found  in  the  peritoneal  exudate,  and  the  great  difl&culty  of  prop- 
erly estimating  their  importance ;  but  it  would  appear  to  be  safe  to 
conclude  that  the  question  as  to  the  relative  influence  of  the  strepto- 
coccus and  the  Bacillus  coli  in  the  ordinary  cases  must  for  the  present 
remain  open,  while  in  special  forms  we  may  find  the  pneumococcus, 
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gonococcus,  aud  Bacillus  tuberculosis,  and  eveu  the  actinomyces  fun- 
gus. Ou  account  of  tlie  uuiversal  distribution  of  the  different  bacteria 
in  all  the  organs  of  the  body,  the  Bacillus  coli,  for  example,  having 
been  found  in  the  urinary  bladder,  the  gall  bladder,  and  even  in  the 
kidney  and  in  ovarian  cysts,  it  is  evident  that  the  occurrence  of  certain 
bacteria  in  the  exudate  does  not  determine  from  what  organ  this  in- 
Hammation  originated.  The  theory  formerly  advanced  that  the  pres- 
ence of  the  colon  bacillus  proved  the  peritonitis  to  be  of  intestinal 
origin  is  no  longer  tenable. 

The  inflammation  of  the  peritoneum  may  be  diffused  over  more  or 
less  of  the  entire  surface,  making  a  general  joeritonitis,  or  it  may  be 
limited  to  a  small  area,  the  circumscribed  or  localized  variety ;  and 
this  distinction  applies  to  all  grades,  from  the  mere  reddening  and 
loss  of  smooth  surface  to  the  extreme  of  supi:)uration.  Whether  the 
inflammation  will  spread  over  the  entire  surface  or  not  dej^ends  upon 
the  mode  of  infection,  the  quality  of  the  infecting  material,  and  the 
resisting  x^ower  of  the  individual.  It  also  deioeuds  upon  certain  me- 
chanical considerations,  for,  if  the  patient  is  moving  about  or  being 
earned  from  place  to  place,  the  infectious  material  will  be  spread  in 
all  directions,  and  adhesions  will  be  prevented  by  the  constant  shift- 
ing of  the  various  organs;  the  peristalsis  of  the  bowel  is  also  re- 
si>onsible  for  its  diffusion.  The  lesson  to  be  drawn  from  these  facts 
is  the  necessity  of  absolute  rest  and  quiet  to  the  patient,  although 
there  is  some  difference  of  opinion  about  the  further  deductions  as  to 
the  avoidance  of  purgatives  and  the  administration  of  morphine  in 
order  to  prevent  this  diffusion  as  soon  as  it  is  supposed  that  an  infec- 
tion has  occxirred.  The  source  of  the  infection  is  also  important  in 
determining  the  generalization  of  the  inflammation,  for  if  it  occur 
from  some  viscus  (or  an  abscess)  low  down  in  the  pelvis,  such  as  the 
Fallopian  tube,  the  discharge  and  exudate  will  collect  there  and  be 
less  likely  to  be  carried  against  gravity  to  the  other  portions  of  the 
cavity.  In  the  same  way  infection  originating  from  the  ai:)pendix  or 
its  neighborhood  tends  to  limit  itself  to  the  iliac  fossa,  and  that  from 
the  gall  bladder  and  lesser  curvature  of  the  stomach,  if  the  patient  is 
recumbent,  may  be  limited  to  those  regions,  as  already  mentioned 
in  speaking  of  the  anatomy. 

The  diffuse  ff)rm  of  ])eritonitis  is  naturally  the  more  dangerous 
because  of  tlie  much  larger  extent  of  the  inflammator}-  process,  not 
merely  as  inflammation  pr/-  sc,  but  because  of  the  greater  ojjportunity 
for  absorption  of  septic  matter.  In  the  localized  form,  even  if  a  very 
Hei)tic  j)UH  be  formed,  it  is  shut  in  by  adhesions  and  causes  less  general 
distuibance,  and  yet  a  STiiall  abscess  may  under  some  circumstances 
contain  such  vinilcut  toxins  as  to  produce  a  ijrofound  septicoDmia. 
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There  are  reall}^  two  periods  in  the  course  of  the  disease  to  be  taken 
into  account  in  estimating  the  relative  danger  of  the  two  processes — 
general  and  local.  If  the  entrance  of  infectious  material  into  the  free 
cavity  is  sudden,  not  limited  by  adhesions,  there  may  be  a  period  of 
profound  shock,  due  to  the  rapid  absorption  of  toxins  which  at  once 
sets  in,  aided  by  the  depressing  effect  of  the  pain,  which  is  often  very 
intense.  But  this  absorption  soon  ceases,  and  if  only  the  toxins  have 
si^read  to  a\xj  distance,  the  bacteria  not  having  extended  so  far,  ad- 
hesions may  form  around  the  rest  of  the  material  and  localize  it,  and 
then  the  symptoms  subside  and  only  become  severe  again  when  the 
encapsulated  material  has  grown  so  septic  as  to  cause  intense  poison- 
ing in  spite  of  its  limited  quantity.  On  the  other  hand,  if  the  inflam- 
mation is  general  from  the  first,  the  symptoms  often  subside  for  a  while 
after  the  first  outbreak,  the  interval  of  comparative  quiet  being  prob- 
ably due  to  the  fact  that  the  originally  strong  absorbent  powers  of  the 
peritoneum  are  weakened  by  the  inflammation,  and  in  the  later  stages 
it  can  absorb  so  little  that  it  is  only  when  large  amounts  of  strong 
toxins  are  produced  that  a  virulent  effect  is  observed.  So  that  in 
both  cases  there  are  apt  to  be  two  dangerous  periods :  the  first  irrup- 
tion, when  the  patient  is  threatened  with  septicaemia  even  before  there 
is  sufficient  reaction  from  the  iDeritoneum  to  develop  any  inflammation ; 
and  the  second  when  the  inflammation  has  fully  set  in,  but  the 
amount  of  exiidate  and  toxins  accumulated  is  so  great  as  to  cause  a 
secondary  seijticsemia  of  the  ordinary  type. 

Symptoms. 

The  cases  of  peritonitis  may  be  classified  according  to  the  peculiar 
exudate  found  in  them,  as  the  symptoms  and  course  are  often  charac- 
teristic for  each  variety — fibrinous,  serous  and  sero-fibrinous,  and 
purulent.  The  fibrinous  exudate  may  cause  no  symptoms  at  all,  or 
there  may  be  a  little  localized  pain  and  tenderness,  increased  by  a 
deep  breath  or  by  peristalsis  of  the  bowels,  the  principal  effects  being 
found  after  adhesions  have  formed  which  incommode  the  various  or- 
gans. Although  the  serous  and  the  sero-fibrinous  forms  may  be  the 
result  of  a  chemical  peritonitis,  in  nearly  all  of  these  cases  the  process 
is  septic  and  is  only  the  first  grade  of  suppurative  peritonitis.  In 
some  cases  a  faint  friction  rale  may  be  heard  or  felt  by  the  hand  ap- 
plied over  the  part  when  motion  is  taking  place  between  the  inflamed 
surfaces,  like  the  similar  rale  in  dry  pleurisy.  Mikulicz  distinguishes 
a  sub-variety  of  the  sero-fibrinous  septic  peritonitis  under  the  name 
of  ])rogressive  peritonitis,  including  the  cases  in  which  the  infection 
is  partially  walled  off"  by  fibrinous  adhesions,  but  in  which  the  adhe- 
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sions  are  very  soft,  and  do  not  real].y  extend  beyond  the  infected  area, 
so  tJiat  they  are  constantly  breaking  down  and  allowing  the  infection 
to  attack  additional  surfaces.  Purulent  i^eritonitis  is  either  septic 
or  of  mixed  tiiberculous  or  gonorrhoeal  and  septic  infection.  The 
symptoms  of  septic  peritonitis  will  be  considered  later. 

Peritonitis  may  also  be  studied  with  reference  to  its  origin,  for  its 
symptoms  and  course  will  differ  somewhat  according  to  whether  it 
arises  from  perforation  of  the  stomach,  large  and  small  intestines, 
appendix,  or  gall  bladder,  or  from  the  Fallopian  tube,  or  by  extension 
of  infection  through  the  puerperal  uterus  as  has  been  described,  or 
by  the  bui'sting  of  an  abscess  or  infected  tumor,  or,  finally,  by  intro- 
duction from  without  by  an  open  wound. 

Most  essential,  however,  is  the  classification  of  cases  according  to 
their  course,  which  may  be  peracute,  acute,  subacute,  or  chronic. 
That  form  which  kills  before  the  peritoneum  has  time  to  react  to  any 
extent,  with  symptoms  resembling  a  general  septic£emia,  may  be 
classed  with  the  peracute  cases,  although  it  should  be  remembered 
that  there  are  no  lesions  of  true  peritonitis  in  that  variety. 

Onset  and  Course. 

The  onset  of  the  disease  varies  with  the  cause.  Sudden  infection 
of  the  peritoneum  by  external  wounds,  or  by  rupture  or  perforation 
of  some  of  the  viscera,  is  usuallj^  marked  by  intense  pain  and  shock, 
even  when  there  is  no  accompanying  hemorrhage.  The  fact  that  a 
fatal  collapse  is  occasionally  found  in  instances  of  perforation  of  the 
stomach  or  bowels  by  an  ulcerative  process  proves  that  a  similar  re- 
sult following  a  traumatism  is  not  necessarily  due  to  the  excitement 
or  fright  at  the  injury  itself,  but  is  dependent  upon  a  reflex  from  the 
nerves  of  the  serous  membrane.  This  reflex  may  even  exist  in  cases 
without  ijain,  although  such  cases  must  be  rare,  and  the  intensity  of 
the  pain  apptears  to  be  one  of  the  principal  elements  of  the  shock. 
Owing  to  the  extreme  rapidity  of  the  absorption  by  the  peritoneum  we 
might  assume  that  the  shock  was  the  effect  of  the  absorbed  toxins 
u[>on  the  heart,  and  this  is  undoubtedly  true  of  the  cases  in  which 
the  collapse  develops  in  an  hour  or  so ;  but  instances  are  quite  com- 
mon in  which  shock  is  the  first  symptom,  and  the  only  one.  In  some 
instances  the  jjerf oration  is  accompanied  by  no  pain  at  the  time  it  oc- 
curs, no  foreign  matter  being  extruded  into  the  cavity,  owing  to  the 
emptiness  of  the  organ  i)erforated  or  some  other  accidental  circum- 
stance, and  in  such  cases  there  is  as  a  nale  no  shock.  In  these  cases 
the  sudden  ajjpearance  f)f  symptoms  at  a  late  ijeriod  is  all  the  more 
alanning.  Thus  Walker  relates  the  case  of  a  little  girl  Avho  fell  in 
running  np-stairs,  vomited  once,  but  lay  (juietly  in  bed  without  pain 
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or  shock  of  any  kind.  Twenty-four  lioiirs  later,  having  eaten  some 
pudding  for  dinner,  the  first  food  taken,  she  suddenly  fell  into  collapse 
and  dieel.  The  autopsy  showed  a  laceration  of  the  jejunum  un- 
doubtedly caused  by  the  fall  on  the  stairs.  There  are  also  very  rare 
instances  on  record  in  which  no  pain  is  felt  at  the  time  of  ijerforation 
or  later,  the  peritoneum  appearing  to  be  devoid  of  sensibility. 

A  very  slow  onset  and  development  is  to  be  seen  in  puerperal  peri- 
tonitis, arising  as  it  does  from  a  slow  growth  of  bacteria  through  the 
substance  of  the  uterine  wall.  The  disease  is  generally  marked  by  a 
rise  of  temperature  with  rigors,  and  gradually  developing  abdominal 
distention  and  tenderness.  Owing  to  the  fact  that  many  perforations 
of  the  stomach  and  intestine  occur  as  the  result  of  ulcerative  i)rocesses, 
which  extend  so  slowly  as  to  give  abundance  of  time  for  the  formation 
of  protective  adhesions,  such  cases  may  also  develop  very  slowly,  at 
least  until  some  brusque  movement  ruptures  an  adhesion  and  allows 
a  rapid  extension  of  the  inflammation.  Some  forms  of  chronic  peri- 
tonitis may  develop  slowly,  and  this  is  also  true  of  the  specific  forms, 
such  as  tuberculosis ;  but  in  other  cases  the  symptoms  may  be  very 
acute  and  threatening  at  first,  slowly  settling  down  into  the  chronic 
form.  It  may  be  well  to  remark  here  that  many  cases  which  be- 
gin with  all  the  signs  of  a  general  peritonitis  prove  afterwards  to  be 
merely  localized  processes,  or,  as  the  saying  is,  "localize  themselves," 
these  being  probably  instances  of  general  peritoneal  irritation  by  the 
toxins,  as  described  above,  while  the  really  essential  bacterial  infec- 
tion has  not  extended  much  beyond  the  point  of  the  original  lesion. 
On  the  other  hand,  nothing  is  more  common  than  the  rupture  of  the 
protective  adhesions  about  some  localized  focus  of  i^eritonitis  and  the 
extension  of  the  infection  over  the  entire  membrane  in  a  flood. 

General  Symptoms. 

The  very  appearance  of  a  patient  with  i)eritonitis  may  be  charac- 
teristic, the  distended  abdomen,  the  lower  extremities  slightly  dra^soi 
up,  the  superficial  thoracic  respiration,  and  the  pinched,  anxious  face 
with  slightly  flushed  cheeks,  making  the  diagnosis  easy.  The  attitude 
of  the  lower  extremities  is  assumed  because  it  lessens  the  tension  of 
the  abdominal  muscles,  the  pelvis  being  also  slightly  flexed,  and  also 
because  the  inflammation  excites  contractions  in  the  psoas  muscle, 
which  lies  directly  under  the  inflamed  serous  membrane.  The  ex- 
pression of  the  face,  variously  described  as  fades  Hippocraflca,  or 
abdominalin,  is  owing  to  the  continuous  pain,  the  diminished  nutri- 
tion, the  nausea,  and  the  temperature.  This  peculiar  expression  is 
frequently  absent,  the  face  being  turgid  and  flushed  instead,  but  it  is 
so  common  that  its  recognition  in  the  early  stages  by  an  experienced 
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physiciau  will  sometimes  enable  Lim  to  make  tlie  diagnosis.  In  tlie 
description  of  cases  with  doubtful  sy  mptoms  we  are  often  told  that 
the  abdomen  is  slightly  distended  and  tender,  the  tongue  is  coated, 
the  temperature  may  be  only  100'  and  the  pulse  rather  quick,  about 
90 — symptoms  in  themselves  of  little  moment — but  the  surgeon  is 
impressed  by  the  fact  that  "the  patient  seems  very  ill,"  and  mainly 
on  this  account  an  oi:)eration  may  be  decided  upon,  and  the  diagnosis 
is  confirmed.  There  can  consequently  be  no  doubt  that  there  is 
something  pecidiar  in  the  expression  of  the  patient  even  early  in  the 
disease  which  experience  teaches  us  to  recognize.  But  it  should  be 
noted  that  a  similar  expression  is  seen  in  other  abdominal  diseases, 
such  as  cholera  and  lead  poisoning. 

Owing  to  the  abdominal  distention  in  the  later  stages  the  respira- 
tion becomes  very  shallow  and  entirely  thoracic,  and  unless  its  fre- 
quency be  diminished  by  the  opium  the  number  of  breaths  per  minute 
may  run  up  to  40  or  even  60  in  order  to  compensate  for  their 
shallowness. 

While  in  an  ordinary  peritonitis  the  pulse  and  temperature  are 
altered  in  the  manner  common  to  iniiammatory  diseases,  the  pulse 
running  up  to  120  or  more  and  the  temperature  reaching  103°  to  105° 
or  over,  the  treacherousness  of  the  disease  is  in  nothing  better  illus- 
trated than  by  its  peculiarities  in  regard  to  both  of  these  symptoms. 
In  some  rare  cases,  indeed,  neither  pulse  nor  temperature  gives  any 
indication  whatever  of  the  inflammation,  the  pulse  standing  at  80 
to  90  beats  per  minute,  strong  and  full,  and  the  temperature  not 
going  above  100°  or  even  remaining  normal.  But  in  the  great  major- 
ity of  these  obscure  cases,  although  the  temperature  may  remain  low, 
the  pulse  rapidly  reaches  120  or  over,  and  has  a  peculiar  small,  wiry 
beat  which  is  easily  recognized  when  once  studied.  Even  when  the 
temperature  has  not  risen  previously  it  is  likely  to  do  so  just  before 
death,  and  in  fact  in  many  cases  it  indicates  the  approach  of  death  by 
a  steep  upward  curve,  generally  reaching  105°  to  107°  in  spite  of  the 
cold  extremities  and  the  damp  and  blue  surface  of  the  skin.  But 
sometimes  the  temperature  falls  before  death.  The  worst  cases  are 
those  in  which  the  temjjerature  remains  low  throughout,  indicating 
an  intense  poisoning  of  the  system  by  the  toxins,  and  death  is  to  be 
expected  before  the  serous  membrane  has  had  time  to  react  in  an  in- 
flammatory way.  It  should  be  noted  that  even  in  true  suppurative 
peritonitis  the  temperature  may  continue  low,  so  that  this  peculiarity 
is  not  entirely  confined  to  the  septicfemic  cases. 

It  has  been  claimed  by  some  that  it  is  the  rule  to  have  a  higher 
temperature  in  the  abdomen,  as  measured  in  the  rectum  or  even  ex- 
ternally, than  elsewhere  in  the  body,  but  repeated  examinations  have 
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failed  to  bear  out  this  theory.  Tlie  idea  was  that  the  local  inflamma- 
tion would  tend  to  produce  more  heat.  Lennander,  who  made  care- 
ful studj^  of  this  point,  found  that  there  was  very  seldom  any  dif- 
ference, and  when  it  was  found  he  was  inclined  to  charge  it  to  the 
peculiar  nerve  influence  of  the  toxins  on  the  heat  centres  rather  than 
to  the  physical  eif ect  of  the  inflammatory  reaction. 

Eigors  are  seldom  met  with  in  peritonitis,  except  in  the  localized 
form  with  production  of  pus  in  a  circumscribed  abscess.  But  a  chilly 
feeling  is  not  uncommon,  indicating  the  septic  intoxication.  Profuse 
sweating  is  a  very  common  symptom,  and  marks  the  efi"ort  of  the  skin 
to  throw  off  the  toxins.  Late  in  the  course  of  fatal  cases  it  is  ex- 
ceedingly abundant  and  adds  greatly  to  the  exhaustion  of  the  patient. 

Great  restlessness  is  found  throughout  the  disease,  and  as  the  pa- 
tient is  afraid  to  move  his  body  on  account  of  the  pain  excited,  he  in- 
dicates it  by  tossing  his  arms  about  and  sometimes  by  constant  work- 
ing of  the  facial  muscles.  A  favorite  position  is  one  with  the  arms 
above  the  head,  as  this  expands  the  ribs  and  relieves  the  thorax  some- 
what from  the  pressure  caused  by  the  ascending  diaphragm.  The 
insomnia  is  also  very  distressing,  even  when  full  morphinism  is  in- 
duced, the  patient  dozing  for  short  intervals,  but  feeling  as  if  he  were 
constantly  awake.  In  some  cases  there  will  be  more  or  less  headache, 
but  this  is  unusual.  The  patient  usually  suffers  greatly  from  thirst, 
the  tongiie  being  dry  and  coated  with  the  vomited  material. 

Local  Symptoms. 

Of  the  local  signs,  the  most  constant  is  pain,  which  is  present  in 
nearly  every  case  at  some  time  in  its  course.  The  cliaracter  of  the 
pain  is  very  various,  being  described  as  boring,  shooting,  tearing,  or 
burning.  It  is  usually  continuous,  with  paroxysmal  exacerbations, 
often  forcing  the  patient  to  cry  out  and  to  toss  himself  to  and  fro  in 
the  bed,  or  even  to  sit  up  pressing  upon  the  abdomen  with  the  hands, 
although  it  is  usually  increased  by  movement  and  the  patient  lies  on 
his  back  in  a  rigid  attitude  afraid  even  to  breathe.  The  pain  may  be 
so  severe  to  be  beyond  the  control  of  the  largest  doses  of  morphine. 
The  situation  of  the  pain  by  no  means  always  corresponds  with  the 
seat  of  the  inflammation  in  the  abdomen;  thus  perforation  of  the 
stomach  msij  cause  pain  in  the  right  iliac  region,  and  appendicitis 
may  cause  it  in  the  epigastrium,  or  on  the  opposite  side  of  the  abdo- 
men. The  pain  can  be  reflected  to  the  terminals  of  various  nerves 
which  are  irritated  higher  up,  and  may  therefore  be  referred  to  the 
thigh,  especially  its  anterior  and  outer  part,  or  to  its  iuuer  side,  or  to 
the  testicle,  or  very  commonly  to  the  lumbar  and  sacral  regions.  The 
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evaciiatiou  of  the  bowels  or  bladder  may  become  impossible  on  ac- 
count of  the  pain  excited  b}'  any  effort  at  straining.  Pressure  almost 
invariably  renders  the  pain  more  severe  and  often  excites  it  when 
not  i)resent,  and  this  symptom — which  we  shall  for  brevity  call  "  ten- 
derness"— is  one  of  the  most  useful  means  at  hand  for  distinguishing 
between  the  jiain  of  colic  and  that  of  inflammation  of  the  peritoneum, 
as  well  as  for  determining  the  situation  of  the  latter.  Thus  in  the 
great  majority  of  cases  of  axopendicitis  it  will  be  possible  to  elicit  a 
point  of  deep  tenderness  hy  pressure  at  the  so-called  "McBurney 
point."  Similarly  the  epigastrium  will  be  tender  in  perforation  of 
the  stomach,  the  region  of  the  gall  bladder  in  inflammation  having 
its  origin  from  that  organ,  and  the  pelvis  in  pelvic  peritonitis.  But 
it  must  be  remembered  that  although  this  symptom  is  more  reliable 
than  the  apparent  localization  of  the  pain,  it  is  not  absolutel^'^  cer- 
tain. In  some  cases  of  appendicitis,  for  instance,  the  point  of 
greatest  tenderness  has  been  on  the  opposite  side  of  the  abdomen  in 
spite  of  a  normal  situation  of  the  appendix.  Sometimes  these  va- 
garies are  easily  explained  by  the  presence  of  adhesions  which  pull 
upon  the  inflamed  part  when  pressure  is  made  at  a  distance  from 
it,  or  by  the  transmission  of  pressure  by  distended  organs  or  masses 
of  exudate. 

As  has  already  been  mentioned,  in  some  rare  instances  the  patient 
may  suffer  no  pain  and  exhibit  no  tenderness  throughout  the  disease. 
In  other  cases  the  pain  may  cease  in  the  profound  septic  intoxication 
which  precedes  death,  sometimes  for  two  or  three  days.  Marked 
hyper£esthesia  of  the  skin  of  the  abdomen  is  found  in  many  patients, 
the  pressure  of  the  bed  clothes  and  the  slightest  touch  being  so  ex- 
quisitely painful  that  it  is  impossible  to  ascertain  whether  deep  ten- 
derness exists.  This  hyperaesthesia  can  be  quieted  by  the  applica- 
tion of  an  ice-bag,  and  then  the  true  tenderness  can  be  detected. 

The  word  tympanites  is  often  rather  loosely  used  to  include  both 
gaseous  distention  and  rigidity  of  the  abdominal  muscles,  but  we  shall 
limit  it  to  distention.  The  distention  of  the  abdomen  is  in  nearly 
every  case  due  to  the  accumulation  of  gas  in  the  intestines,  although 
it  is  occasionally  the  result  of  gas  in  the  stomach,  or  in  the  peritoneal 
cavity  itseK,  and  rarely  it  may  be  due  to  the  large  mass  of  the  exu- 
date. The  gas  in  the  intestine  is  the  result  of  the  jiaralysis  and  the 
adhesions  which  limit  the  contraction  and  peristalsis,  and  may  sus- 
j)f!nd  them  altogether;  and  the  resulting  distention  may  be  enormous, 
the  abdomen  projecting  in  front,  and  the  diaphragm  being  displaced 
nj)wards  so  that  resj)iration  is  impossible.  More  rarely  is  the  stomach 
the  seat  of  this  distention,  for  any  gas  in  it  is  usually  ejected  more  or 
less  j)romi)tly.    Gas  may  form  in  the  peritoneal  cavity  itself,  and 
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even  without  the  presence  of  any  true  inflammation  of  that  membrane, 
as  shown  by  the  following  case  reported  by  Tavel  and  Lanz : 

A  woman  29  years  of  age.  Symptoms  of  appendicitis  for  ten  days, 
with  uniform  distention  of  the  abdomen  so  great  as  to  limit  respira- 
tion; disappearance  of  the  liver  dulness,  and  heart  apex  displaced 
upwards  to  the  third  intercostal  space.  An  incision  was  made  in  the 
middle  line,  discharging  gas  and  a  little  fluid,  with  which  a  culture 
was  made,  but  the  tube  remained  sterile.  A  second  incision  was  made 
in  the  ciecal  region,  and  pus  was  discharged  from  an  encapsulated 
abscess.  There  being  no  improvement,  another  abscess  was  opened 
by  extending  the  median  incision  on  the  following  day,  with  improve- 
ment. Five  days  later,  gas  having  again  collected  in  the  abdomen,  the 
incision  was  reopened  and  the  gas  was  allowed  to  escape,  another 
bacteriological  examination  being  made  which  resulted  in  a  scanty 
growth  of  the  Bacillus  coli  communis,  which  produced  gas  in  potato 
culture.  Three  weeks  later  still  another  abscess  was  opened  and  the 
patient  then  slowly  recovered.  This  case  is  of  great  interest  from 
the  repeated  reproduction  of  gas  in  the  peritoneal  cavity,  while  the 
membrane  as  a  whole  remained  free  from  inflammation,  the  latter 
being  limited  to  the  portions  concerned  in  the  various  encapsulated 
abscesses.  Gas  was  observed  only  in  the  culture  from  the  free  peri- 
toneum ;  for  cultures  from  the  pus  of  the  abscesses,  while  rich  in  Ba- 
cillus coli  of  various  kinds,  did  not  produce  gas  in  their  growth. 

The  writer  reported  a  somewhat  similar  case  some  years  ago  in 
which  gas  developed  in  the  peritoneal  cavity  of  a  woman  after  a  lapa- 
rotomy by  Dr.  T.  G.  Thomas  for  fibrocystic  tumor  of  the  uterus,  but 
was  discharged  by  a  large  aspirating  needle  under  its  own  pressure 
when  the  patient  was  almost  in  extremis,  and  did  not  form  again,  the 
patient  recovering.  Ross  has  collected  a  number  of  cases  of  gas  free 
in  the  cavity,  with  and  without  signs  of  inflammation.  Such  cases 
should  render  us  cautious  in  accepting  the  disappearance  of  liver  dul- 
ness as  an  invariable  sign  of  perforation. 

Much  more  rarely  is  the  distention  of  the  abdomen  caused  by  the 
quantity  of  the  exudate,  for  the  latter  is  usually  of  such  a  poisonous 
quality  that  death  ensues  from  sepsis  before  it  attains  any  great 
quantity. 

Even  more  important  than  the  distention  is  the  rigidity  of  the  ab- 
dominal muscles.  This  is  instinctive,  reflex  in  its  origin,  and  may  be 
compared  to  that  reflex  contraction  of  the  muscles  about  a  joint  seen 
in  very  early  tuberculous  arthritis,  for  it  is  undoubtedly  nature's 
effort  to  apply  a  splint  to  the  inflamed  part  and  to  prevent  motion  as 
far  as  practicable.  In  some  cases  there  is  a  positive  retraction  of  the 
abdomen,  resembling  the  gaunt  belly  of  tetanus,  the  anterior  wall 
lying  against  the  vertebral  column.  This  retraction  is  {l]^t  to  be  one 
of  the  first  symptoms,  and  is  quite  independent  of  the  pain  and  ten- 
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deruess,  although  of  course  much  incrensecl  if  they  coexist.  The 
uiusfuhir  rigidity  is  often  localized,  there  being  a  distinct  difference 
between  the  tension  of  the  two  recti  muscles,  for  instance,  in  cases  of 
appendicitis  and  cholecystitis.  It  is  apt  to  pass  off  as  tympanites 
develops.  It  may  persist  even  under  antestliesia  up  to  complete  nar- 
cosis. But  even  this  symptom  is  sometimes  absent,  and  Treves  re- 
ports two  cases  in  which  the  abdomen  remained  perfectly  flaccid,  both 
in  men  over  fifty  years  of  age,  who  died  of  toxa3mia  within  seven  da.ys. 
It  is  worthy  of  note  that  pain  and  tenderness  were  also  absent  in  both 
cases. 

Vomiting  is  one  of  the  common  symptoms  of  peritonitis.  It  varies 
greatly  in  its  character  according  to  the  stage  and  the  intensity  of  the 
disease.  Occasionally  it  is  the  very  first  symptom,  although  it  gener- 
ally accomi^anies  or  follows  the  pain  which  almost  invariably  ushers 
in  the  attack.  In  the  beginning  there  is  a  feeling  of  nausea,  with  re- 
jection of  the  contents  of  the  stomach,  gradually  becoming  mixed  with 
bile,  until  the  vomited  matter  is  pure  green  bile,  indicating  that  the 
stomach  is  em^ity  and  that  the  reversed  i^eristalsis  has  reached  the 
duodenum  and  is  throwing  its  contents  upwards  also.  In  peritonitis 
from  sudden  i^erforation  of  some  viscus,  or  of  an  abscess,  in  vigorous 
persons,  the  beginning  of  the  attack  is  sometimes  marked  by  extreme 
paroxysmal  pain  and  violent  vomiting  resembling  that  following  the 
ingestion  of  an  irritant  poison.  As  a  rule,  however,  the  vomiting  is 
not  violent  and  the  nausea  is  slight.  When  tympanites  has  developed 
and  intestinal  paralysis  has  set  in,  the  vomiting  changes  in  character, 
being  scarcely  more  than  a  regurgitation,  the  material  brought  up 
being  dark  in  color,  and  sometimes  a  true  fjecal  vomiting  will  be  estab- 
lished, indicating  that  the  intestinal  paralysis  is  complete.  The  pres- 
ence of  vomiting  and  its  character  are  of  the  greatest  importance  in 
the  prognosis  of  a  case  of  peritonitis,  as  it  interferes  with  the  nourish- 
ment of  the  i^atient  and  indicates  also  the  amount  of  intestinal  ob- 
struction. According  to  Treves,  vomiting  is  absent  or  very  slight  in 
twenty-three  i)er  cent,  of  the  cases.  It  is  said  that  it  is  most  likely 
to  be  absent  in  peritonitis  from  perforation  of  the  stomach,  and  in 
I)elvic  ])eritoniti8  it  is  certainly  less  troublesome  than  elsewhere. 
Hiccough  is  usually  found  in  peritonitis  in  the  later  stages,  indicating 
I)rofound  sej^ticsemia. 

Owing  to  the  general  use  of  opium  in  peritonitis,  constipation  is 
the  rule  in  that  disease  even  where  it  follows  a  diarrhoea,  but  if  left 
alone  the  bowels  would  f)ften  keep  moving  and  probably  rather  fre- 
quently until  i)aralysis  sets  in. 

Treves  found  the  bowels  acting  loosely  in  twenty-eight  per  cent, 
of  his  cases,  but  this  includes  some  cases  treated  by  purgatives.  Con- 
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stipation  is  less  frequent  in  puerperal  peritonitis  than  in  other  varie- 
ties. Diarrhoea  is  occasionally  found  late  in  the  disease,  as  a  mark  of 
septicaaraia.  When  convalescence  has  begun,  the  first  passages  are 
apt  to  be  very  foul,  owing  to  their  long  retention  in  the  bowel. 

The  urine  is  usually  retained,  although  when  there  is  a  localized 
peritonitis  with  the  formation  of  an  exudate  which  presses  on  the 
bladder,  there  may  be  frequent  micturition  and  even  constant  desire 
to  evacuate  the  bladder.  The  use  of  a  catheter  may  be  uecessarj'  in 
cases  in  which  the  bladder  shares  the  paralysis  of  the  intestine.  The 
urine  generally  contains  albumin  on  account  of  the  renal  irritation 
excited  by  the  toxins  and  ptomains  circulating  in  the  blond  (Tietze), 
and  in  the  later  stages  also  on  account  of  the  interference  with  the 
venous  circulation  by  the  distention  of  the  belly. 

Physical  Signs. 

Tumor. — Where  there  is  a  localized  process,  or  when  general  peri- 
tonitis follows  a  local  inflammation,  it  will  usually  be  possible  to  find 
a  tumor  formed  by  the  adherent  masses  of  intestine  and  omentum  and 
the  accumulating  exudate  at  the  point  of  beginning.  The  mass  may 
be  increased  hj  the  gas  and  other  contents  of  the  bowel  tending  to 
collect  here  on  account  of  the  paralysis  and  obstruction  by  bending 
and  compression  of  the  coils.  If  the  abdominal  walls  ai'e  very  thick 
or  tense,  the  tumor  can  only  be  detected  as  an  increased  resistance  in 
that  spot ;  while  in  other  cases  its  limits  can  be  quite  distinctly  made 
out  almost  as  if  it  were  a  solid  neoplasm,  although  it  is  never  so  dis- 
tinct from  the  surrounding  structures  as  the  latter,  and  is  usually  very 
firmly  fixed  in  its  situation.  In  rare  instances,  however,  an  inflam- 
matory mass  which  may  even  contain  a  little  fluid  exudate  will  be 
found  to  be  tolerably  movable  in  the  abdomen,  and  may  simulate  a 
tumor  of  the  intestine  or  a  movable  kidney.  The  inflammatory 
tumor  is  usually  very  tender,  rather  uneven  on  its  surface,  and  of 
varying  consistence  in  different  parts.  Fluctuation  can  sometimes  be 
made  out  very  distinctly,  but  it  is  usually  absent  unless  the  cavity 
containing  fluid  is  very  large,  for  as  a  rule  the  adhesions  which  limit 
the  abscess  cavities  are  not  strong  enough  to  give  the  necessary 
amount  of  tension  for  the  recognition  of  this  symptom  through  the 
thickness  of  the  abdominal  wall,  unless  the  abscess  is  of  long  stand- 
ing. The  dift'erence  between  the  intraperitoneal  abscesses  and  those 
cold  abscesses  often  found  in  similar  situations  is  very  marked  in  this 
respect,  fluctuation  being  easily  recognized  in  the  latter.  When  the 
in'ocess  is  actively  extending  through  the  abdominal  wall,  signs  of 
pointing  will  be  visible  in  the  redness,  oedema,  and  even  fluctuation 
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of  the  stiperfic'iul  parts  over  the  tumor.  Fkictuation  will  sometimes 
be  detected  in  Douglas'  cul-de-sac. 

Percussion  and  Auscultation. — Percussion  and  auscultation  may  oc- 
casionallj-  be  useful  in  the  recognition  of  peritonitis,  but  owing  to  the 
variable  conditions  of  the  abdominal  organs  in  health,  the  signs  so 
obtained  do  not  compare  in  value  with  those  in  the  chest.  Wherever 
there  is  distention  of  the  bowel  by  gas,  tympanitic  resonance  with  a 
peculiar  jiitch  will  be  obtained.  It  will  also  be  present  in  cases  in 
which  there  is  free  gas  in  the  cavity  of  the  peritoneum,  whether  this  has 
escaped  from  the  viscera  or  developed  independently  as  previously 
described ;  but  in  such  cases  the  liver  dulness  will  usually  disappear, 
the  atmospheric  pressure  which  holds  it  against  the  side  of  the  abdo- 
men being  suspended.  This  sign  is  not,  however,  to  be  implicitly 
trusted.  Even  when  the  liver  dulness  persists  there  may  be  free  gas 
in  the  cavity,  the  liver  being  held  in  place  by  adhesions  or  the  gas 
shut  off  from  that  portion  of  the  cavit}'  by  the  same.  On  the  other 
hand,  an  apparent  loss  of  liver  dulness  may  be  simulated  in  some 
cases  b}-  the  slipping  of  a  coil  of  distended  bowel  between  that  organ 
and  the  wall,  and  in  others  by  a  backward  rotation  or  dislocation  of 
the  liver  in  such  a  manner  as  to  draw  its  thin  anterior  edge  up  under 
the  ribs.  Finally  we  have  ali-eady  mentioned  the  fact  that  disappear- 
ance of  liver  dulness  is  not  necessarilj^  a  proof  of  perforation,  as  the 
gas  may  develop  in  the  peritoneal  cavity  without  that  accident. 

Wherever  fluid  or  solid  contents  of  the  intestine  accumulate,  the 
tympanitic  resonance  will  be  dulled  or  even  entirely  suspended,  but 
the  latter  requires  a  mass  of  matter  which  is  rarely  met  with.  Dul- 
ness on  percussion  is  therefore  almost  invariably  the  sign  of  peri- 
toneal exudate.  The  fibrinous  exudate  is  not  enough  in  itself  to 
cause  any  noticeable  alteration  in  the  percussion  note,  but  it  binds 
down  the  coils  of  intestine,  matting  them  together  so  as  to  diminish 
their  calibre  and  reduce  their  capacity  for  containing  gas ;  it  rolls  up 
and  thickens  the  omentum,  and  thus  produces  tumors  with  less  res- 
onance than  the  surrounding  natural  or  distended  bowel.  The  fluid 
exudate  will  often  cause  dulness,  or  add  to  that  already  mentioned. 
It  must  not  be  supposed,  however,  that  dulness  will  be  extensive  in 
well-marked  cases  of  general  peritonitis  even  when  large  amounts  of 
exudate  are  i)resent,  for  the  exudate  settles  by  gravity  into  the  pelvis 
and  the  loins,  and  the  entire  anterior  portion  of  the  abdomen  which 
is  accessible  to  percussion  is  filled  by  the  tympanitic  distended  in- 
testines, with  only  a  thin  layer  of  fibrinous  exudate  over  them,  which 
is  not  recognizable  by  that  means.  In  chronic  peritonitis  with  large 
amounts  of  fluid  exudate  which  are  not  closely  confined  by  adhesions, 
it  will  be  possible  sometimes  to  obtain  symjitoms  resembling  those 
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of  ascites,  the  fluid  shifting  by  gravity  with  alterations  in  the  posi- 
tion of  the  patient.  On  the  other  hand,  in  the  ordinary  localized 
peritonitis,  even  considerable  collections  of  fluid  will  be  masked  by 
the  presence  of  distended  coils  of  bowel  in  their  neighborhood,  the 
tympanitic  resonance  of  the  latter  being  conducted  so  that  no  trace  of 
dulness  can  be  obtained;  consequently,  absence  of  dulness,  like 
absence  of  tumor,  is  no  proof  that  localized  peritonitic  foci  do  not 
exist. 

Auscultation  is  of  little  value.  The  attempts  to  utilize  it  in  the 
location  of  intestinal  obstruction  have  been  discouraging,  and  the  most 
that  can  be  said  is  that  the  constant  finding  of  gurgling  and  whistling 
sounds  beginning  elsewhere  and  ending,  often  with  their  maximum 
intensity,  at  a  certain  jjoint,  indicate  intestinal  obsti'uction  at  the  latter 
place.  This  sign  might  be  of  use  in  localizing  a  focus  of  peritonitis, 
because  with  the  latter  some  intestinal  obstruction  is  almost  invariably 
found.  In  cases  of  dry  fibrinous  peritonitis  a  rale  can  often  be  felt  or 
heard,  caused  by  friction  of  the  roughened  surfaces.  This  is  most 
common  over  a  firm  organ  such  as  the  liver,  or  over  a  tumor,  but  it  is 
a  rare  sign  and  not  of  great  value,  because  the  condition  it  indicates 
is  not  in  itself  of  clinical  importance.  In  some  cases  of  adherent  coils 
directly  under  the  abdominal  wall,  but  not  necessarily  adherent  to  the 
latter,  a  fine  crackling  rale  resembling  that  of  subcutaneoiis  emphy- 
sema, although  coarser,  will  be  detected,  but  there  appears  to  be  no 
especial  clinical  significance  to  be  attached  to  it  beyond  the  fact  that 
it  probably  indicates  the  presence  of  adhesions. 

Treatment. 

Until  recently  peritonitis  was  treated  only  b^^  medical  means  un- 
less localized  abscesses  formed,  which  were  evacuated  under  the  gen- 
eral rule  to  discharge  pus  wherever  formed.  The  results,  under  this 
treatment,  cannot  be  said  to  be  good,  although  a  certain  number  of 
cases  recovered. 

The  original  methods  of  treatment  by  laxatives  and  such  means 
were  not  at  all  successful,  and  the  introduction  of  the  vigorous  use  of 
opium  in  its  management  by  Graves  and  Alonzo  Clark  was  a  great 
step  in  advance.  Under  this  method  of  treatment  the  use  of  opium 
was  pushed  to  the  extent  of  bringing  the  respirations  down  to  13  or 
even  9  in  the  minute.  At  the  same  time  ice  or  poultices  were  ap- 
plied locally.  There  can  be  no  question  that  this  method  was  a 
great  improvement  upon  those  formerly  in  vogue,  and  any  who  are 
inclined  now  to  return  to  the  use  of  laxatives  should  bear  this  iu 
mind.    Personally  the  writer  has  seen  good  effects  from  the  use  of 
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opium  iu  general  peritonitis  after  treatment  hy  laparotom\'  and  drain- 
age, although  he  would  not  dispute  the  value  of  laxatives  iu  certain 
cases.  In  cases  where  operation  is  impossible  or  inadvisable,  the 
treatment  by  opium  offers  the  best  possible  chance  to  the  patient.  It 
is  unnecessary  perhaps  to  give  it  to  the  extreme  to  which  it  was  pre- 
viously used,  and  with  it  should  be  combined  the  washing  out  of  the 
stomach  with  water,  to  control  vomiting.  Both  hot  and  cold  applica- 
tions have  been  advocated  locally,  but  the  majority  at  the  present 
day  prefer  cold,  iisually  iu  the  form  of  the  cold  coil,  which  is  much 
easier  to  manage  than  the  old-fashioned  ice-bag.  The  use  of  opium 
does  not  prevent  the  employment  of  some  means  to  move  the  bowels 
and  especially  the  evacuation  of  gas.  This  may  be  attempted  by 
enemata  of  turpentine  and  the  passage  of  the  tube  high  up  in  the 
bowel,  the  tube  being  left  in  place  for  considerable  periods  of  time  in 
order  that  the  gas  may  find  its  way  out.  The  quantity  of  opium  to 
be  given  should  be  regulated  by  the  symptoms.  The  patient  should 
be  kept  entirely  free  from  ijain,  the  pupils  well  contracted,  and  the 
respiration  down  to  12  or  18  in  the  minute.  The  diet  must  be 
strictly  limited  to  fluids,  pei)tonized  milk,  brandy,  and  champagne, 
with  occasional  variations  in  the  way  of  meat  extracts,  given  in  small 
quantities  as  the  vomiting  jiermits.  It  is  useless  to  employ  the 
rectum  for  feeding  in  these  cases,  because  the  distention  i^resent 
so  interferes  with  the  intestinal  circulation  that  absori^tion  is  almost 
suspended.  If  the  patient's  strength  will  hold  out  against  the  septic 
poisoning,  a  favorable  result  may  be  expected,  but  this  will  be  iu  rare 
cases.  As  a  matter  of  fact  the  only  efficient  treatment  of  peritonitis 
is  surgical,  the  medical  treatment  amounting  to  very  little  more  than 
euthanasia. 

The  surgical  treatment  of  local  peritonitis  is  simple  enough,  being 
merely  incision  and  drainage,  possibly  irrigation,  and  the  removal  of 
the  cause  of  the  abscess  if  this  is  practicable.  As  to  general  perito- 
nitis, there  is  a  very  great  room  for  improvement  in  our  methods. 
Some  would  make  a  very  large  incision,  turn  all  the  intestines  out, 
and  wipe  and  irrigate  the  spaces  between  their  folds,  leaving  the 
wound  open,  covering  the  intestines  simply  with  rubber  tissue,  and 
holding  the  abdomen  together  with  the  binder.  This  method  has  two 
objections :  the  great  shock  to  the  jjatient  caused  by  the  evisceration, 
the  impossibility  of  returning  the  distended  bowel  and  the  danger  of 
leaving  it  so  long  exposed.  If  simple  incisions  are  used,  it  is  difficult 
to  remove  the  exudate,  and  yet  this  can  usually  be  accomplished.  The 
first  method  em[)loyed  was  that  of  irrigation,  in  which  large  quanti- 
ties of  solution  of  various  antiseptic  substances  were  employed.  The 
wounds  were  closed,  except  to  allow  passage  for  drainage  tubes.  The 
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result  of  this  treatment  not  being  altogether  satisfactory,  the  use  of 
the  antiseptic  solutions  has  been  almost  entirely  given  up,  plain  steril- 
ized water  or,  still  better,  normal  salt  solution  being  employed.  It  is 
unanimously  agreed  that  this  fluid  should  be  of  high  temi^erature 
(from  100°  to  104°)  in  order  not  to  increase  the  shock  by  cooling  the 
extensive  peritoneal  surface.  Other  surgeons  have  attemiited  to  re- 
move the  exudate  by  simply  dry  sponging  and  wiping,  using  no 
fluids  whatever,  and  have  claimed  that  this  method  gives  better 
results.  Still  others  have  suggested  the  use  of  gauze  for  drainage 
instead  of  the  tubes,  depending  upon  the  capillary  suction  to  evacuate 
the  fluid. 

A  combination  of  these  methods  would  probably  give  the  most 
practical  technique.  A  moderately  large  incision  is  made,  large 
enough  to  pass  the  hand  into  the  abdomen,  but  not  to  allow  any  of  the 
intestine  to  escape.  The  exudate  is  dried  out  and  the  intestines,  so 
far  as  exposed,  wiped  with  sponges  or  gauze,  which  should  be  moist 
but  squeezed  moderately  dry ;  then  the  cavity  is  irrigated  with  normal 
salt  solution,  which  is  again  dried  out,  and  finally  strips  of  gauze  are 
placed  in  difi'erent  directions  between  the  coils  of  bowel  to  act  as 
drains.  In  the  pelvis  a  tube  will  be  found  very  useful,  as  it  can  be 
aspirated  from  time  to  time,  the  pressure  of  the  intestine  forcing  the 
fluid  into  the  tube.  It  should  be  remembered  that  to  obtain  com- 
plete drainage,  it  is  necessary  not  merely  to  drain  the  i^elvis  but 
also  the  two  hollows  in  the  loin,  and  separate  incisions  should  be 
made  for  this  jjurpose.  In  cases  of  laparotomy  for  peritonitis  it 
is,  as  a  rule,  better  to  drain  the  pelvis  through  the  anterior  wound 
and  not  through  the  rectum  or  vagina,  although  the  latter  is  per- 
fectly feasible.  If  it  can  be  done  without  unduly  prolonging  the 
operation,  the  cause  of  the  peritonitis  should  always  be  sought  for 
and  remedied  if  possible,  gangrenous  tissues  or  organs  being  re- 
moved, or  at  least  secured  in  the  abdominal  wound  outside  of  the 
cavity ;  but  the  surgeon  must  not  risk  increasing  the  shock  unduly 
in  trying  to  make  an  ideal  operation.  The  essentials  for  success 
are,  first,  to  operate  early  before  the  patient  is  overwhelmed  with 
septic  poisoning;  and  secondly,  to  make  the  operation  as  short 
and  simple  as  possible  in  order  to  limit  the  amount  of  shock.  To 
avoid  shock  it  is  necessary  to  operate  quickly,  to  have  a  good  light 
and  plenty  of  assistance,  and  to  avoid  uudiie  exposure  of  the  bowel. 
The  results  of  the  various  statistics  have  varied  from  twenty  to  fifty 
per  cent,  of  cures  after  lapai'otomy  for  general  peritonitis,  the  best  re- 
sults having  been  obtained  in  inflammations  originating  from  appen- 
dicitis or  pyosalpinx.  These  results  can  only  be  improved  when  the 
physician  considers  the  question  of  operation  at  his  first  examination 
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of  cases  of  peritonitis,  and  calls  upon  the  siirgeon  promptly,  wasting 
no  time  in  refinements  of  diagnosis  or  preparation,  remembering  that 
the  surgeon  should  be  allowed  if  possible  to  see  the  patient  in  time  to 
form  his  own  opinion  as  to  the  advisability  of  operation,  before  the 
condition  is  such  as  to  comi)el  immediate  resort  to  the  knife. 

The  after-treatment  in  these  cases  will  vary  with  the  individual 
preferences  of  the  surgeon.  Probably  the  ice  coil  will  be  used  by  all 
(after  reaction  from  the  shock  of  operation  has  been  established),  but 
some  will  i^refer  the  use  of  opium  while  others  employ  laxatives.  It 
can  be  said  in  general  that  if  laxatives  succeed  in  moving  the  bowels 
promptly,  they  do  good ;  but  in  some  cases  they  seem  simply  to  ag- 
gravate the  vomiting  and  render  the  patient's  condition  worse.  The 
wi'iter's  own  preference  is  for  the  use  of  opium — at  least  in  cases  con- 
nected with  disease  of  the  appendix.  It  is  most  essential  to  avoid 
laxatives  in  any  case  where  the  integrity  of  the  wall  of  the  bowel  is  in 
doubt,  even  if  the  lesion  be  merely  the  stump  of  an  amputated  ap- 
pendix, for  the  writer  has  seen  more  than  one  case  in  which  a  normal 
course  has  been  disturbed  by  the  administration  of  laxatives,  the  point 
of  sutures  having  given  away.  Laxatives  are  useful  if  there  is  a  great 
deal  of  fluid  in  the  abdominal  cavity,  as  the}-  favor  its  absorption; 
but  this  refers  rather  to  those  cases  in  which  there  is  an  irritation  of 
the  peritoneum  with  a  serous  effusion  than  to  general  suppurative 
peritonitis.  As  some  one  has  said,  "It  is  probable  that  laxatives  will 
prevent  peritonitis;  it  is  doubtful  if  they  ever  cure  it." 

Special  Forms  of  Peritonitis. 

We  shall  now  consider  the  forms  of  peritonitis  due  to :  (A)  Ap- 
pendicitis; (B)  Perforation  of  the  Stomach  or  Intestines;  (C)  Dis- 
eases of  the  Female  Genital  Organs. 

Appendicitis. 
History. 

The  advances  made  in  the  treatment  of  localized  peritonitis  and 
general  peritonitis  arising  from  the  vermiform  appendix  have  been  so 
largely  the  result  of  the  recent  Avork  of  American  surgeons  that  the 
history  of  this  particular  disease  is  of  especial  interest.  France  ap- 
pears to  have  been  the  first  to  recognize  the  importance  of  the  vermi- 
form appendix.  As  early  as  1759  Mestivier  *  reported  a  case  of  per- 
forated vermiform  appendix,  and  another  was  reported  in  1813.  In 

*  For  references  to  these  early  writers  see  Kelynack  and  Hawkins. 
Vol,.  VIII.— 28 
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1812  Parker,  in  England,  showed  that  peritonitis  might  arise  from 
such  perforation.  In  1837  and  1839  Burne  showed  that  there  was  a 
difference  between  perforation  of  the  CfBcum  and  that  of  the  vermiform 
appendix,  being  the  first  man  to  make  this  distinction,  and  with  him 
originated  the  term  "  t.yphlo-enteritis."  In  1835- Albers,  in  Germany, 
had  also  recognized  this  distinction,  but  evidentl}'  thought  that  the 
abscesses  originating  from  the  vermiform  appendix  were  unimportant, 
and,  although  he  acknowledged  the  occurrence  of  communication 
between  tlie  vermiform  appendix  and  the  abscesses,  he  considered 
this  opening  secondary.  As  early  as  1849  Bardeleben  showed  from 
the  dissection  of  one  hundred  and  sixty  cadavei^s  that  the  cfecum  and 
the  vermiform  appendix  were  intraperitoneal  organs ;  but  this  teach- 
ing was  lost  sight  of — perhaps  not  acknowledged  at  the  time.  In 
France,  meanwhile,  in  1833,  Dupuytren  had  claimed  that  all  peri- 
typhlitic  abscesses  were  of  cfecal  origin.  In  1839  GrisoUe  dissented 
fi'om  Dupuytren's  teaching,  and  recognized  the  importance  of  the 
vermiform  appendix,  but  without  influencing  the  current  opinions. 
He  also  deserves  credit  for  advising  that  these  abscesses  be  ojDened 
before  fluctuation  can  be  detected.  In  1843  Volts  stated  that  peri- 
typhlitic  abscess  arose  largely  from  the  vermiform  appendix,  and 
Eokitansky  in  the  same  year  clearly  described  catarrhal  appendicitis, 
but  he  stiD  followed  the  old  idea  as  to  the  relative  importance  of  the 
caecum  in  the  production  of  the  abscesses.  In  1858  Oppolzer  dis- 
tinguished between  intraperitoneal  and  extraperitoneal  abscesses  and 
originated  the  term  "  paratyphlitis"  to  distinguish  the  latter. 

No  improvement  of  any  importance  was  made  until  1867,  when 
Willard  Parker,  of  New  York,  first  urged  an  early  operation  for  peri- 
typhlitic  abscess.  It  is  true  that  this  suggestion  had  already  been 
made  by  GrisoUe  thirty  years  before,  and  undoubtedly  many  such 
abscesses  about  to  ijoint  had  been  incised,  but  Parker  deserves  the 
credit  of  having  first  systematically  treated  them  by  comparatively 
early  incision. 

In  1880  With  in  Sweden  believed  so  strongly  in  the  importance  of 
the  vermiform  appendix  in  these  cases  that  he  denied  the  existence 
of  any  such  disease  as  typhlitis. 

In  1881  Kraussold,  who  appears  to  have  been  the  first  in  Germany 
to  advocate  early  operation,  reinforced  Parker's  teaching,  but  without 
reference  to  the  latter  in  his  paper.  In  1882  Noyes  was  able  to  report 
one  hundred  cases  treated  by  Parker's  method  in  which  ninety  had 
been  done  in  the  United  States.  In  1885  Treves  again  demonstrated 
that  the  caecum  was  an  intraperitoneal  organ  and  from  that  time  on 
there  has  been  little  or  no  dispute  about  the  fact. 

The  year  1886  was  marked  by  three  important  developments. 
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Early  in  tlie  year,  Bull,  of  New  York,  published  a  paper  taking  up  the 
suggestion  of  Sands  that  aspiration  should  be  used  to  determine  the 
presence  of  pus  in  perityphlitic  abscesses  and  applying  it  at  a  very 
early  stage;  he  laid  down  the  rule  that  fre(iuently  the  symptoms  gave 
no  indication  of  the  existence  of  pus,  and  he  used  the  aspirator  to  de- 
monstrate its  presence.  He  succeeded  in  this  way  in  advancing  the 
time  of  the  operation  from  the  seventh  or  the  eighth  day  after  the 
beginning  of  the  symptoms  to  the  second  or  third  day.  We  know 
now  that  pus  forms  as  early  as  that  in  nearly  all  cases.  The  use  of 
the  aspirator  has  since  been  abandoned  even  by  Bull,  but  in  his  pio- 
neer work  in  this  direction,  it  was  not  only  useful  but  absolutely  neces- 
sary in  order  to  determine  the  facts  which  he  sought.  Bu.ll  also  em- 
phasized the  fact  that  these  abscesses  almost  invariably  originated 
from  appendicitis.  In  the  same  year  Hall  succeeded  in  saving  a  case 
of  general  peritonitis  by  laparotomj',  operating  uj)on  a  man  with 
sti-angulated  hernia  and  peritonitis,  finding  the  vermiform  appendix 
perforated  by  a  tuberculous  ulcer,  evacuating  a  large  amount  of  pus 
from  the  general  peritoneal  cavity  by  extending  his  incision  upwards, 
and  saving  his  patient.  In  this  year  also  came  the  important  work 
of  Fitz,  establishing  firmly  the  fact  that  typhlitis  and  appendicitis  are 
really  synonymous  terms  and  that  jn-acticallj^  all  of  these  abscesses 
originated  from  the  appendix,  and  also  advocating  an  early  operation. 

The  following  year  (1887)  Weir  strongly  recommended  to  operate 
very  early,  not  waiting  for  adhesions  to  form  between  the  pus  sac 
about  the  appendix  and  the  abdominal  wall,  even  if  it  were  necessary 
to  open  the  general  peritoneal  cavitj^  in  order  to  reach  the  pus.  He 
also  advised  operation  whenever  a  tumor  was  present  even  when  aspi- 
ration gave  negative  results,  considering  the  needle  untrustworthy. 
He  had  followed  Hall's  attempt  at  laparotomy  for  general  peritonitis 
in  two  cases  without  success,  and  jet  recommended  the  method  for 
more  general  adoption.  At  the  end  of  that  year  Sands  was  able  to 
imt  on  record  the  first  successful  case  of  deliberate  laparotomy  for 
general  peritonitis  from  ordinary  perforation  of  the  vermiform  ap- 
jjendix,  Hall's  case  being  rather  an  accidental  one.  The  following 
year  (1888)  Treves  reported  a  series  of  cases  of  operation  for  chronic 
appendicitis  of  the  relapsing  type,  settling  the  question  of  the  advis- 
ability of  such  operations. 

In  1889  McBuraey  completed  the  work  which  had  been  done  in 
advancing  the  time  of  operation  for  appendicitis  by  advocating  very 
early  operation,  and  removal  of  the  appendix  before  perforation  actu- 
ally took  place,  with  tlie  idea  of  saving  some  of  the  cases  in  which 
general  peritonitis  was  about  to  develop.  The  number  of  workers  in 
this  field  has  been  so  large  that  we  have  space  only  to  mention  some 
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of  those  who  have  followed  or  assisted  iu  the  pioneer  work  just 
sketched  out— such  as  Mortou,  Bryant,  Eansohoff,  Eichardson, 
Deaver,  Fowler,  Hodenpyl,  Morris  in  America,  Kelynack  and 
Hawkins  in  England;  Kiimmell,  Korte,  and  Sonnenburg  in  Ger- 
many ;  and  Talamon  and  Rous  in  Prance. 

Anatomy. 

The  anatomy  of  the  appendix  is  very  important  in  any  study  of  its 
diseases.  It  is  a  hollow  organ  with  two  fibromuscular  coats,  an 
external  longitudinal,  and  an  internal  circular.  The  existence  of  a 
circular  coat  has  been  denied  by  some  authorities  (Flint),  but  it  is 
undoubtedly  present  and  is  shown  in  sections  by  Testut,  Sutton, 
Kelynack,  Hawkins,  and  Williams.  Hawkins  estimates  it  as  forming 
one-third  of  the  thickness  of  the  wall  of  the  appendix.  Externally  the 
peritoneum  covers  the  organ  as  in  other  parts  of  the  intestinal  canal. 
Internally  it  is  lined  with  mucous  membrane  similar  to  that  in  the 
caecum,  containing  the  crypts  of  Lieberkiihn.  Large  amounts  of  ade- 
noid tissue  are  found  in  the  mucous  membrane,  so  much  so  as  to  lead 
Eansohoff,  Sutton,  and  others  to  compare  it  to  a  tonsil.  It  is  said 
(Kelynack)  that  this  adenoid  tissue  is  most  abundant  iu  infants,  but 
Hawkins  disputes  this  statement.  Beneath  the  mucous  membrane  is 
a  very  loose  cellular  submucosa  which  allows  easy  separation  of  the 
mucous  and  muscular  coats. 

The  blood  sui^ply  of  the  appendix  is  derived  from  a  small  artery, 
passing  off  from  the  anastomosing  arches  of  the  colic  arteries  at  the 
ileoctecal  valve.  In  the  female  this  artery  anastomoses  with  the  ova- 
rian artery  by  a  branch  in  the  appendiculo-ovarian  ligament.  The 
vessel,  as  a  rule,  gives  off  small  branches  from  its  origin  to  its  termi- 
nus, but  in  some  cases  (Fowler)  the  artery  runs  without  branches  to 
the  end  of  the  aj^pendix  and  then  perforates  the  muscular  coats  and 
distributes  branches  directed  backwards  towards  the  base.  Peculiar- 
ities in  the  anatomy  of  this  artery  are  very  important,  as  they  may 
account  for  the  liability  of  the  vermiform  appendix  to  gangrene  in 
consequence  of  inflammation. 

The  vermiform  appendix  is  very  variable  in  its  length  and  some- 
what so  in  its  diameter.  Occasional  instances  have  been  noted  in 
which  it  is  congenitally  absent.  Ferguson  met  with  one  such  case  in 
two  hundred  bodies  which  he  examined.  Huntington  and  Council- 
man have  also  reported  cases.  With  these  exceptions,  the  shortest 
apiDeudices  on  record  are  one-half  an  inch  in  length,  Ferguson  having 
met  with  three  such  cases  in  his  series,  and  others  having  found  them 
also.  Yery  long  appendices  have  been  reported,  one  of  9  in.  (28 
cm.)  by  Wister;  one  of  7.4  in.  (19  cm.)  by  Finkelstein  {vide  Son- 
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nenbnrg),  of  8.2  in.  (21  cm.)  by  Kibbert,  and  of  9  in.  (23  cm.;  hy 
Luscbka.  The  average  as  given  by  Kelynack  is  3.49  in.  (89  mm.) 
for  the  male,  and  3.53  in.  (90  mm.)  for  the  female.  On  the  other 
hand,  Biggs  {vide  Bryant)  finds  the  male  to  measure  3.5  in.  (89  mm.) 
and  the  female  3.1  in.  (79  mm.).  Eleven  of  Bryant's  cases  were  less 
than  l^in.  (38  mm.).  Ferguson  gives  the  average  length  as  4.5  in. 
(115  mm.)  and  Finkelstein  as  3.1  in.  (79  mm.).  Eibbert  states  that  in 
the  infant  the  proportionate  length  of  the  vermiform  appendix  is  one- 
tenth  the  length  of  the  large  intestine,  whereas  in  the  adult  it  is  one- 
twentieth.  It  is  generally  supposed  to  be  largest  in  the  foetus,  but 
according  to  Kelynack  age  does  not  affect  its  proportionate  size. 


Fig.  62.*— Human  Foetus,  Liver  Partially  Re-      Fig.  63.— Similar  Specimen.    A,  Ceecum  and 


Piibbert  gives  figures  to  show  that  atrophy  of  the  appendix,  both  in 
length  and  diameter,  is  a  peculiarity  of  old  age. 

Kelynack  found  that  the  orifice  of  the  appendix  varied  in  size  from 
a  pinhole  to  a  No.  7  English  sound.  Finkelstein  found  the  average 
internal  diameter  to  be  5  mm.  (.197  in.) ;  and  Bryant  a  quarter  of 
an  inch,  the  female  being  one-tenth  of  an  inch  smaller.  Ferguson 
states  the  calibre  to  be  that  of  a  No.  9  English  sound.  In  some 
cases  the  cavity  of  the  apj)endix  has  been  found  obliterated  as  the 
result  of  chronic  inflammation.  A  complete  obliteration  throughout 
the  appendix  was  found  by  Kelynack,  Hawkins,  and  Treves  in  1  per 
cent,  of  their  cases,  by  RoUeston  (quoted  by  Kelynack)  in  2  per  cent., 
and  by  Ribbert  in  4  per  cent.    The  obliteration  begins  at  the  tip 


moved.  A,  Hepatic  extremity  of  colon  with 
caecum  and  appendix;  B,  transverse  colon, 
with  longitudinal  band  pointing  toward  the 
appendix;  C,  ileum,  on  right-hand  side  of 
caecuna  (foetal  position) ;  Z),  last  portion  of 
ileum.  (Huntington.) 


appendix;  B,  C,  D,  ileum,  partly  rotated 
to  the  adult  position,  B  having  already 
reached  it.  (Huntington.) 


•Thi.Hand  the  subsequent  figures  are  reproduced  by  Dr.  Huntington's  kind 
permission  from  liis  article  in  the  Lying-in  Hospital  Report. 
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&ud  extends  towards  tlie  base,  it  being  very  common  to  find  half  an 
inch  of  the  tip  obliterated.  The  strictures  commonly  found  are 
described  below  (p.  446). 

The  vermiform  appendix  is  an  intraperitoneal  organ  in  nearly 
every  case.  Bryant  found  only  3  cases  (out  of  144)  exti-aperitoneal, 
and  Turner  2  such  cases  in  his  series  of  105.  Frequently  the  inflam- 
matory adhesions  about  the  appendix  make  it  impossible  to  say 
whether  it  was  originally  intra-  or  extraperitoneal.    Ferguson  seems 


Fig.  64.— Human  Foetus  Liver  65.— Human  Fcetus.    Early  adhesion  of  colon,  caecum 


Removed.  J,  Appendix;  2, 
ceecum ;  3,  stomach ;  i,  ileum, 
second  coil  from  colic  junc- 
tion (adult  position)  ;  5,  trans- 
verse colon ;  fi,  duodeno-je- 
junal  coil.  (Huntington.) 


rolling  over  and  concealing  the  appendix,  which  is  shown 
in  the  two  side  figures.  1,  Caecum ;  2,  last  part  of  ileum ; 
S,  jejunum — the  rest  of  the  small  intestine  removed. 
(Huntington.) 


to  have  found  it  extraperitoneal  more  frequentlj'  than  other  observers, 
as  he  says  it  is  intraperitoneal  in  onlj  62  per  cent. 

In  consequence  of  the  intraperitoneal  position  of  the  organ  any 
perforation  of  it  involves  the  peritoneal  cavity.  In  a  few  cases,  how- 
ever, the  base  is  partly  extraperitoneal,  and  if  the  perforation  takes 
place  near  the  base  in  such  cases  the  peritoneum  mnj  escape.  Korte 
has  also  shown  that  by  penetrating  the  wall  of  the  appendix  at  the 
point  of  mesenteric  attachment,  even  at  some  distance  from  the  base 
of  the  organ,  a  fluid  may  be  made  to  form  an  extravasation  outside  of 
the  peritoneum,  spreading  backwards  to  the  root  of  the  mesentery. 
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The  vermiform  appendix  springs  from  the  caecum,  according  to 
Bryant,  in  50  per  cent,  of  all  the  cases,  at  a  point  one  inch  below 
the  ileociBcal  valve ;  and  in  96  per  cent,  of  all  cases  it  is  from  one 
inch  to  one  and  one-half  inches  below  it.  In  one  instance  he  found 
it  lying  external  to  the  mesocolon.  In  2  cases  of  his  series  of  150 
he  foxind  it  at  the  apex  of  the  cseciim,  which  then  preserved  its  foetal 
conical  shape.  No  matter  where  situated,  the  anterior  longitudinal 
muscular  band  of  the  caecum  will  always  run  directly  to  the  base  of 
the  appendix.    The  appendix  has  a  mesentery  which  is  formed  by  a 


Fio.  66.— Human  Foetus.  Csecum  not  adherent;  appendix  free,  attached  at  the  tip  of  the 
eascxim.  1,  Csecum  and  vermiform  appendix;  2.  terminal  portion  of  ileum;  3,  right  Itidney; 
4,  stomach;  5,  sigmoid  flexure ;  C,  transverse  colon.  (Huntington.) 

falcifoi-m  fold  of  peritoneum  containing  the  arterj^  above  described 
at  its  free  edge.  This  fold,  as  a  rule,  is  shorter  than  the  appendix, 
causing  the  latter  to  curve  or  twist  upon  itself.  Bryant  states  that 
he  found  the  appendix  entirely  surrounded  by  peritoneum  and  one- 
half  or  more  of  its  length  free  from  the  mesentery  in  40  per  cent,  of 
66  cases  examined  for  this  point.  Other  observers  seem  to  have 
found  a  much  larger  percentage  with  the  mesentery  extending  to  the 
tij). 

The  relations  and  peritoneal  attachments  of  the  appendix  and 
csecum  are  better  understood  by  a  brief  consideration  of  their  develop- 
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ment.  As  we  have  already  mentioned  in  si^eaking  of  the  development 
of  the  peritoneal  cavity,  the  large  intestine  develops  on  the  left  side  of 
the  body,  and  the  small  intestine  on  the  right;  and  at  an  early  period 
in  festal  life  rotation  of  the  bowel  takes  place  so  that  the  first  part  of 
the  large  intestine,  that  is,  the  caecum,  is  thrown  over  the  coils  of  the 


Fig.  67.— Ileocolic  .Tunctiou  from  a  Monkey,  sliowing  anterior  vascular  fold  (O  and  inter- 
mediate non-vascular  fold  (3)  passing  from  the  ileum  to  the  caacum  (no  vermiform  appen- 
dix). (Huntington.; 

small  intestine  to  the  right  and  upwards,  the  small  intestine,  by  the 
same  rotation,  being  carried  behind  the  large  intestine  and  towards 
the  middle  line.  The  caecum,  at  the  beginning  of  this  rotation,  is 
found  close  up  under  the  liver,  the  appendix  lying  on  its  outer  (right- 
hand)  side  (Figs.  62  and  63).  In  some  cases  the  coils  of  small  intes- 
tine appear  to  slip  away  at  once  from  behind  the  caecum  in  its  new 
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position,  and  that  part  of  the  bowel  then  comes  in  contact  with  the 
kidney  and  becomes  adherent  to  the  posterior  peritoneal  wall,  the  two 
adjacent  peritoneal  surfaces  becoming  fused  into  one.  The  cjecum 
then  moves  downwards  to  its  position  in  the  iliac  fossa,  and 
at  the  same  time  undergoes  apparent  rotation  on  its  long  axis  to 
the  left  so  that  the  vermiform  appendix  is  carried  around  to  that 
side.  This  rotation  is  accomplished  by  the  more  rapid  development 
of  the  right  half  of  the  caecum,  which  bulges  out  to  the  right  and  an- 


3 


Fio.  68.— Posterior  View  of  the  Same.   S,  As  before;  2,  posterior  csecal  artery.  (Huntington.) 

teriorly,  so  as  to  displace  the  attachment  of  the  appendix  inwards. 
The  downward  movement  of  the  caecum,  as  it  lies  adherent  to  the 
X)Osterior  abdominal  wall,  tends  to  make  its  anterior  wall  roll  over 
below,  the  posterior  wall  of  the  bowel  not  develojjing  as  fully  as  the 
anterior  because  of  its  adhesion  to  the  abdominal  parietes.  Thus  the 
tij)  of  the  cfccum,  to  Avhich  the  appendix  is  attached,  comes  to  lie  pos- 
teriorly (Figs.  64  and  65).  This  is  the  most  common  arrangement. 
In  other  cases  the  coils  of  small  intestine  are  delayed  in  their  rota- 
tion from  behind  the  cfecum  and  remain  interposed  betAveen  it  and 
tlie  posterior  abdominal  wall  until  after  the  time  when  the  ca3cum 
has  performed  its  descent  into  the  iliac  fossa.    As  a  result  of  this 
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Fig.  69.— Human  Adult  Ileocolic  Junction,  the  Specimen  HanRinf;  from  the  Ileum  Above.  1, 
Posterior  vascular  fold,  its  proximal  segment  (2)  fused  with  (3)  the  non-vascular  inter- 
mediate fold;  A,  rounded  edge  at  the  junction  of  2  and  S,  forming  the  entrance  to  the  ileo- 
colic fossa;  5  marks  the  point  where  the  main  artery  (from  the  posterior  cajcal)  reaches  the 
appendix.  (Huntington.) 

delay,  the  cfecuin  and  ascending  colon  retain  tlieir  mesocolon  and  de- 
velop more  evenly,  and  in  this  case  the  appendix  retains  its  foetal  posi- 
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tiou  at  the  point  of  the  conical  ciieciim.  Thus  the  appenilix  in  these 
cases  comes  to  point  downwards  instead  of  being  thrown  inwards 
and  behind  the  cuecnm  (Fig.  66) .  The  foregoing  description  we  take 
from  Huntington.  We  also  follow  him  in  the  account  given  below 
of  the  peritoneal  attachments  of  the  vermiform  appendix. 

The  appendix  in  its  early  fcetal  form  and  also  in  the  lower  animals, 
particularly  the  ape,  which  comes  nearest  to  man,  has  attached  to  it 
three  peritoneal  folds.  The  anterior  carries  down  the  anterior  csecal 
artery.  The  posterior,  extending  from  the  posterior  wall  of  the 
caecum,  carries  the  posterior  csecal  artery.  The  third  fold  is  known 
as  the  non-vascular  fold  and  is  simply  a  double  layer  of  peritoneum, 
which  passes  from  the  lowest  part  of  the  ileum  downwards  along  the 
appendix  between  the  two  vascular  folds,  but  nearer  the  posterior  one 
(Figs.  67  and  68). 

In  the  typical  human  arrangement  the  posterior  artery  is  large  and 
becomes  the  arterj^  of  the  vermiform  appendix,  while  the  anterior  ar- 
tery is  lost  at  the  ileocaecal  junction  in  the  epiploic  appendages. 
The  non-vascular  fold  is  very  frequently  fused  with  the  posterior  fold, 
the  true  mesentery  of  the  appendix,  and  this  fusion  generally  causes 
the  first  of  the  two  curves  usually  found  in  the  appendix,  as  the  non- 
vascular fold  is  attached  to  and  draws  on  the  middle  of  the  organ  and 
holds  it  towards  the  ileocsecal  junction  while  the  growth  of  the  ap- 
pendix between  this  point  and  its  base  continues  the  increase  in  length, 
compelling  that  part  to  form  a  loop  between  these  fixed  points  (Fig. 
69).  Even  when  fusion  does  not  occur  the  apjDendix  usually  presents 
two  curves :  the  middle  one  being  due  to  the  main  branch  of  the  ap- 
pendicular artery,  which  draws  the  centre  of  the  appendix  inwards  as 
a  cord  would  hold  a  curtain,  while  the  terminal  branch  also  pulls  on 
the  tip  of  the  apjjendix.  When  fusion  does  not  take  place,  however, 
the  appendix  is  usually  much  freer  and  straighter  than  in  the  other 
cases.  In  extreme  cases  the  non-vascular  fold  may  be  so  short  as  to 
produce  almost  a  spiral  twist  of  the  organ.  Nearl}^  all  of  the  congen- 
ital bends  in  the  vermiform  can  be  explained  by  referring  them  to 
one  of  these  two  causes,  either  to  the  shortness  of  the  non-vascular 
fold  of  pjeritoneum  or  to  the  shortness  of  the  artery'  and  its  branches. 

The  position  of  the  appendix  in  the  abdomen  has  been  carefully 
studied  by  different  observers,  and  we  give  the  results  in  the  following 
tables  quoted  from  them,  showing  the  great  variety  which  is  found : 

Haivkins. 

1.  Ujjwards  and  inwards  at  left  border  of  the  crecum,  38  per  cent. 
2.  Behind  caecum :  (r/)  curled  u]),  20  per  cent. ;  {b)  straight,  6  per 
cent.    3.  Hanging  over  pelvis,  17  per  cent.    4.  Upwards  and  out- 
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wards  at  right  border  of  caecum,  9  per  cent.  5.  Crossing  the  psoas 
muscle,  6  per  cent.    6.  Curled  up  at  the  end  of  the  caecum,  4  per  cent. 

Turner  (from  Fowler). 

In  51  cases  it  hung  down  in  the  lesser  pelvis.  In  20  it  passed 
transversely  over  the  psoas  muscle  towards  the  sacral  promontory. 
In  6  it  lay  freely  upon  the  iliacus  or  upon  the  psoas.  In  2  it 
jjassed  upwards  upon  the  lateral  surface  of  the  descending  colon.  In 
3  it  lay  in  the  mesogastric  region,  with  the  commencement  of  the 
colon  lying  transversel3^  In  1  it  lay  in  front  of  a  right-sided  sigmoid 
flexure. 

In  22  cases  in  which  the  appendix  lay  behind  the  first  portion  of 
the  colon,  between  this  and  the  posterior  abdominal  wall,  its  relative 
position  was  as  follows :  In  4  it  lay  curled  up  behind  the  ileocsecal 
junction.  In  5  it  lay  directly  behind  the  caecum.  In  6  it  passed  iu- 
traperitoneally  along  the  posterior  or  postero-mediau  surface  of  the 
colon.  In  2  it  passed  in  the  same  direction  extraperitoneally.  In  4 
it  passed  in  the  same  direction,  but  only  partly  extraperitoneally. 
In  1  the  fundus  of  the  caecum  turned  upwards  and  backwards,  the 
appendix  lying  behind  it. 

Bryant. 


Direction  of  the  appendix. 

Male 
cases. 

Female 
cases. 

Not 
stated 
cases. 

Total 
coses. 

20 

11 

8 

34 

18 

10 

4 

32 

Downwards  and  inwards  

16 

7 

5 

28 

14 

3 

4 

21 

5 

0 

0 

5 

Upwards  and  inwards  

4 

5 

0 

9 

3 

0 

0 

3 

2 

0 

0 

2 

1 

1 

0 

2 

Upwards  along  the  inner  side  of  tlie  colon  to 

0 

1 

1 

0 

Upwards  outside  of  ascending  colon  and  cajcum. 

1 

3 

0 

4 

1 

0 

0 

1 

0 

0 

1 

1 

Upwards  and  back  of  the  csecum  and  colon .... 

0 

0 

1 

1 

Totals  

86 

40 

18 

144 

Bristolu*  (in  Fowler). 

Class  A.  Colon  normally  placed. 

1.  Appendix  above  the  transverse  line:  Line  N.  W.,  1;  line  N.,  9; 
line  N.  E.,  0;  total,  10.  

*Bri8tow  uses  the  points  of  the  compass  to  indicate  the  position;  the  N.  and 
S.  line  being  vertical,  W.  to  the  right,  and  E.  to  the  left. 
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2.  Appendix  iiarallel  with  the  transverse  line:  Line  W.,  0;  line 
E.,  4;  total  4. 

3.  Appendix  below  the  transverse  line:  Line  S.  W.,  2;  line  S.,  6; 
line  S.  E.,  16  (not  into  pelvis,  1;  into  pelvis,  15) ;  total,  24. 

Total  number  in  Class  A,  38.  Of  these,  one  appendix,  proceed- 
ing in  the  direction  E.,  reached  across  to  the  left  side,  just  beneath 
the  linea  semiliinarins ;  one  in  the  direction  of  N,  just  touched  the 
liver. 

Laforgue's  studies  upon  the  relative  frequency  of  these  positions, 
as  based  upon  200  dissections  of  subjects  at  all  ages  of  both  sexes, 
gives  the  following  results : 

In  a  downward  direction,  41.5  per  cent. ;  laterally,  in  an  outward 
direction,  26  per  cent;  laterally,  in  an  inward  direction,  17  per  cent. ; 
in  an  uj^ward  direction,  13  per  cent. 

It  is  impossible  to  combine  these  results  owing  to  the  different 
methods  adopted  by  the  authors  in  describing  the  j)osition  of  the  ap- 
pendix, but  in  a  general  way  these  figui-es  give  the  impression  that 
the  most  common  position  of  the  appendix.is  in  the  direction  pointing 
inwards  from  the  left  border  of  the  caecum,  crossing  the  psoas 
muscle.  In  from  20  to  25  per  cent,  of  the  cases  the  appendix  was 
behind  the  caecum,  either  extending  straight  upwards  or  curled  up 
between  it  and  the  posterior  peritoneum.  According  to  Treves,  the 
appendix  is  retrocsecal  in  18  per  cent,  of  the  cases.  The  next  most 
frequent  position  is  a  downward  direction,  hanging  free  in  the  true 
pelvis  if  the  organ  is  long  enough  to  reach  it.  This  position  is 
marked  in  the  Russian  cases,  being  found  in  50  per  cent,  according 
to  Turner,  and  it  may  be  due  to  a  racial  peculiarity. 

The  location  on  the  right  side  of  the  caecum  seems  to  be  the  least 
frequent.  In  additioQ  to  these  usual  positions  rare  cases  are  recorded 
in  which  the  appendix  has  been  found  on  the  left  side  of  the  body, 
the  caecum  being  displaced  inwards  so  as  to  lie  in  the  middle  line ; 
or  it  has  been  observed  to  extend  upwards  to  the  liver  and  even  on  top 
of  that  organ,  or  in  the  neighborhood  of  the  umbilicus.  It  has  fre- 
quently been  found  in  the  ordinary  forms  of  hernia  and  has  been 
known  to  become  inflamed  in  this  situation  and  to  form  an  abscess. 
The  writer  has  seen  it  in  the  sac  of  a  left  inguinal  hernia  in  an  infant, 
suVjjected  to  an  operation  for  radical  cure,  and  this  is  not  uncommon. 

Etiohgy  and  Pathology. 

The  contents  of  the  vermiform  appendix,  as  found  on  autopsy, 
have  received  careful  study.  Bryant,  in  a  series  of  124  cases  examined 
after  death  from  various  causes,  found  fjeces  in  67  per  cent.,  and  not  a 
single  foreign  body.    Several  of  Ins  cases  contained  ])us,  and  one  ap- 
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pendix  was  converted  into  a  cyst  by  obliteration  of  its  calibre  at  the 
root.  His  figures  show  that  the  presence  of  faeces  appears  to  depend 
npou  the  size  of  the  appendix;  those  of  five-sixteenths  of  an  inch  in 
diameter  having  ffecal  contents  in  89  per  cent. ;  those  of  four-six- 
teenths of  au  inch  in  70  per  cent. ;  and  those  of  three-sixteenths  of 
an  inch  in  60  per  cent.  He  also  found  faeces  more  commonly  in  the 
appendices  of  the  male  than  of  the  female,  the  proportion  respectively 
being  70  and  35  per  cent.,  nearly  corresponding  to  their  difference  in 
calibre. 

Coming  more  specifically  to  the  pathological  conditions,  Hawkins, 
in  a  series  of  100  cases  of  appendicitis,  found  fascal  concretions  in  30 
to  50  per  cent,  of  the  cases ;  in  100  ordinary  autopsies  with  various 
causes  of  death,  only  5  per  cent.  Eibbert,  in  400  ordinary  autopsies, 
found  faecal  concretions  in  10  per  cent.  In  60  fatal  cases  of  appendici- 
tis Hawkins  found  no  foreign  body.  Eenvers  collected  from  the  litera- 
ture 459  autopsies  on  cases  of  appendicitis  and  in  179  of  these  faecal 
concretions  were  present,  whereas  in  16  there  were  foreign  bodies. 
Fitz,  in  his  series  of  152  cases,  found  faecal  concretions  in  47  per  cent, 
and  foreign  bodies  in  12  per  cent.  Of  the  various  foreign  bodies 
found  in  the  appendix,  we  may  mention  pieces  of  bone,  reported  by 
Coleman  and  Ferguson;  a  pin,  reported  by  Park,  Coleman,  Abbe, 
and  many  others ;  a  nail,  in  a  case  of  Ferguson ;  bristles,  a  fish  bone, 
lead  buttons,  and  the  parasitic  intestinal  worms  have  also  been  ob- 
served. Bansohoff  found  a  32  calibre  pistol  cartridge  in  one  case. 
Schumacher  reports  a  case  in  which  a  pin  was  found  in  the  caecum, 
the  point  having  penetrated  the  wall  of  the  bowel,  the  head  remaining 
within.  The  majority  of  the  so-called  foreign  bodies  reported  hy 
early  writers  were  undoubtedly  faecal  concretions,  for  the  latter  often 
closely  resemble  cherry  pits,  orange  seeds,  and  similar  objects,  and  a 
close  examination  is  often  necessary  in  order  to  determine  their  true 
nature. 

The  strictures  of  the  organ,  which  are  so  commonly  found  at 
autopsy  or  at  oi^eration,  may  be  very  close  and  even  obliterate  the 
canal  of  the  appendix  so  that  the  distal  iiortion  may  form  an  em- 
pyaema  or,  if  not  infected,  a  cyst.  This  cjsi  usually  contains  a  glassy 
mucous  fluid  and  has  been  noted  of  very  large  size,  the  largest  on 
record  appearing  to  have  been  one  14  cm.  (5.6  in.)  long  b.v  7  cm.  (2.8 
in.)  in  diameter.  Wolfler  found  one  of  these  cysts  in  an  appendix 
contained  in  a  hernia.  The  cysts  sometimes  occasion  attacks  of  re- 
current appendicitis,  as  was  the  case  in  one  patient  operated  upon 
by  the  writer. 

Eibbert  in  400  autopsies  found  a  stricture  present  in  25,  and  its 
occurrence  bore  some  relation  to  the  age  of  the  patient,  for  11  per 
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ceut.  of  the  patients  were  from  10  to  20  years  of  age;  17  per  ceut. 
were  from  20  to  30  years  of  age;  25  per  ceut.  were  from  30  to  40 
years  of  age ;  27  per  cent,  were  from  40  to  50  years  of  age ;  36  per 
ceut.  were  from  50  to  GO  years  of  age ;  53  per  cent,  were  from  60  to 
70  yeai-s  of  age;  aud  58  per  ceut.  were  from  70  to  80  years  of  age. 

Hodeupyl  has  twice  seeu  strictures  in  new-born  infants  aud  they 
have  been  found  in  the  foetus. 

Hawkins  refers  these  strictures  to  chronic  inflammation  with  its 
hypertrophic  aud  cicatricial  results.  Hodeupyl  agrees  with  Eibbert 
in  considering  the  strictures  as  marks  of  retrograde  development  in 
many  cases,  rather  than  as  the  result  of  inflammation.  It  is  remark- 
able how  often  they  are  found  at  a  first  attack  of  appendicitis,  having 
never  given  any  symptoms  before. 

In  any  case  of  appendicitis  one  is  apt  to  find  associated,  stricture 
of  the  appendix,  ulceration  of  the  mucous  membrane,  aud  the  presence 
of  fffical  concretions.  The  exact  relationship  of  these  three  conditions 
aud  their  relative  importance  in  the  etiology  of  the  inflammation  is 
not  easy  to  estimate.  Some  suppose  that  the  stricture  forms  first, 
the  fsecal  matter  collects  behind  the  stricture,  is  unable  to  escape  and 
forms  the  concretion,  and  the  latter  ulcerates  the  lining  of  the  organ. 
Others  imagine  that  the  ulcer  forms  first,  and,  healing  at  one  edge, 
results  in  a  stricture  which  i^roduces  the  faecal  concretion  by  obstruct- 
ing the  escape  of  the  faecal  matter  in  the  appendix. 

Both  carcinoma  and  sarcoma  have  been  found  to  originate  in  the 
appendix,  but  present  no  peculiarities  due  to  their  situation,  except 
their  liability  to  be  mistaken  for  a  chronic  appendicitis. 

A  certain  number  of  cases  of  appendicitis  have  followed  direct  in- 
jury, such  as  blows  or  kicks  in  the  right  iliac  region.  Fitz  found  10 
such  instances  in  257  cases,  besides  9  cases  in  which  the  attack  fol- 
lowed a  severe  muscular  effort.  The  writer  operated  recently  upon  a 
boy  whose  abscess  formed  immediately  after  a  severe  blow  from  a  ball 
received  in  that  region. 

Omitting  the  traumatic  and  neoplastic  alterations,  we  may  divide 
the  other  lesions  of  the  appendix  into  two  kinds.  The  first  class  are 
due  to  mechanical  conditions,  either  obstruction  of  the  calibre  or  in- 
terference with  the  circulation,  by  congenital  malformation  or  by  ad- 
hesions or  endarteritis,  the  result  of  previous  disease.  The  second 
class  includes  all  the  inflammatory  varieties.  It  is  hardly  necessary 
to  specify  that  the  inflammation  will  be  due  to  bacterial  infection,  and 
also  that  the  conditions  previously  mentioned  as  causing  the  lesions 
of  the  first  class  are  really  predisposing  causes  of  the  infection  and 
the  resulting  inflammation. 

In  the  first  class  of  cases  we  have,  in  the  first  place,  those  in  which 
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tlie  cavity  is  obliterated  or  obstructed  at  some  poiut  as  the  result  of 
previous  inflammation  or  a  twist  in  the  organ  caused  by  intestinal  ad- 
hesion or  some  congenital  misplacement.  The  result  of  this  obsti-uc- 
tion  of  the  cavity  is  the  damming  up  of  the  contents  of  the  appendix, 
which  results  in  decomposition,  inflammation  of  the  coats,  and  the 
escape  of  the  bacteria  from  the  inside  of  the  organ,  as  it  enables  them 
to  penetrate  its  walls. 

The  other  form  of  mechanical  disturbance  is  that  in  which  the  cir- 
culation is  interfered  with  by  adhesions  or  by  twists,  or,  finally,  by 
some  form  of  endarteritis.  The  impaired  circulation  results  in  the 
same  pathological  changes  as  those  produced  by  narrowing  of  the 
calibre,  for  the  tissues  are  weakened  in  their  resisting  power,  and  the 
ever-i^resent  bacteria  easily  invade  them  and  produce  inflammation. 
It  is  probable  that  gangrene  may  sometimes  follow  these  circulatory 
disturbances. 

The  actual  effect  of  the  presence  of  a  faecal  concretion  is  difficult 
to  estimate.  It  can  hardly  be  supposed  that  it  produces  perforation 
merely  by  its  pressure,  because  the  very  method  of  formation  of  the 
concretion  by  the  addition  of  layers  to  the  outside  proves  that  there 
must  be  a  space  between  the  concretion  and  the  appendix  wall ;  some 
authors,  indeed,  have  claimed  that  concretions  only  form  in  dilated 
appendices.  But  there  can  be  no  doubt  that  when  the  wall  of  the  ap- 
pendix is  invaded  by  bacteria  and  is  swollen,  the  pressure  of  a  con- 
cretion which  hitherto  has  done  no  harm  msbj  be  fatal  to  the  integrity 
of  the  tissues  and  may  result  in  perforation.  It  will  thus  be  seen  that, 
with  the  exception  of  a  few  cases  in  which  .s3^mi)toms  are  caused  hj 
the  mechanical  or  circulatory  disturbances  alone  ("appendicular 
colic"),  appendicitis  is  invariably  an  infectious  process  resulting  in 
inflammation.  It  will  also  be  seen  at  once  that  we  have  CO  VICIOUS  cir- 
cle in  the  majority  of  these  cases.  Inflammation  causes  adhesions  or 
endarteritis ;  the  adhesions  cause  the  bending  of  the  organ  and  inter- 
ference with  its  internal  calibre  and  with  its  circulation ;  finally,  the 
stricture  and  diminished  circulation  predispose  to  inflammation.  The 
only  condition  which  may  be  said  to  be  independent  is  the  congenital 
malposition  of  the  organ  rendering  its  arterial  blood  supply  feeble, 
or  interfering  with  its  functions  in  expelling  the  ffecal  contents,  and 
thus  predisposing  it  to  an  attack  of  inflammation  whenever  the  intes- 
tinal bacteria  become  more  virulent  than  usual  or  when  the  individual's 
strength  falls  below  par. 

The  changes  produced  by  this  inflammation,  whatever  its  cause, 
may  be  of  all  grades.  The  bacteria,  acting  only  on  the  mucous  mem- 
brane, will  produce  changes  similar  to  those  in  catarrh  of  other  mu- 
cous membranes— catarrhal  appendicitis.    Penetrating  deeper  into 
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the  muscular  wall,  they  will  produce  iuterstitial  abscess  (Hartley)  and 
an  ulcer  may  result  from  the  sloughing  off  of  the  mucous  membrane 
which  covers  the  point  of  infiammatiou — suppurative  or  ulcerating 
appendicitis.  Penetrating  still  farther  they  will  thicken  the  perito- 
neum and  set  up  a  local  or  a  general  peritonitis.  In  some  cases  the 
infection  will  be  so  virulent  as  to  cause  complete  gangrenous  perfo- 
ration of  the  wall  or  even  a  slough  of  the  entire  appendix,  especially 
if  the  circulation  be  impaired — perforative  or  gangrenous  appendicitis. 
Very  early  operations  for  so-called  "  appendicular  colic"  or  catarrhal 
appendicitis  show  the  appendix  in  a  state  of  slight  distention  or  rigid- 
ity, resembling  the  penis  in  erection,  the  surface  very  slightly  red- 
dened and  the  coats  feeling  hard  and  brittle.  Its  contents  are  mucus 
and  muco-pus.  In  gangrenous  appendicitis,  on  the  other  hand, 
sloughs  may  appear  in  the  ajjpendix  and  may  involve  the  end  of  the 
organ,  its  base,  or  one  of  its  sides.  In  some  cases  the  writer  has  seen 
dark  spots  on  the  adjacent  wall  of  the  ctBcum,  which  threatened 
sloughing,  but  they  recovered  without  perforation.  In  a  few  rare 
cases  the  appendix  has  been  found  entirely  detached  and  floating  in 
the  jjus  of  the  abscess. 

In  the  ordinary  cases  the  appendix  is  found  intensely  red,  even 
mahogany  colored,  embedded  in  adhesions,  with  white  fibrinous  exu- 
date covering  it,  and  ofterwwith  hemorrhagic  patches.  The  organ  is 
usually  xery  much  swollen,  with  thickened  walls,  but  occasionally  the 
latter  are  thin  from  sudden  distention  in  an  acute  attack  without  pre- 
ceding chronic  inflammation.  The  tissues  are  very  brittle  and  great 
care  is  necessary  in  handling  the  aiDiieudix  to  prevent  a  rupture,  and 
a  ligature  is  very  likely  to  cut  entirely  through  it.  When  the  procefss 
has  gone  farther,  a  very  fetid  pus  will  be  found  around  or  near  the 
appendix,  and  not  infrequently  a  faecal  concretion  will  be  found  free 
in  the  abscess.  Sometimes  the  appendix  will  be  found  amputated  at 
its  base  by  gangrene,  hnt  kept  alive  by  the  circulation  supplied  to  it 
by  old  adhesions  near  the  tip.  Before  perforation  has  taken  place 
pus  may  be  found  in  the  cavity  of  the  appendix. 

It  will  readily  be  understood  that  the  perforation  of  the  vermiform 
appendix  may  be  limited  by  adhesions  or  may  take  place  so  suddenly 
as  to  i)revent  their  forming.  In  the  first  place  local  jDeritonitis  will 
result,  ending  in  the  formation  of  an  abscess,  the  jms  being  i^roduced 
by  the  serous  surfaces  in  contact,  and  also  from  the  breaking  down 
and  inflammation  of  the  fibrinous  deposits.  In  general  peritonitis, 
too,  we  will  have  the  two  forms  already  noted :  that  of  frank  suppu- 
ration and  the  insidious,  rapid  variety  of  sejjtic  peritonitis  or  rather 
sepsis  occurring  before  peritonitis  has  time  to  develop. 
Vol.  VIII. -2« 
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Eliology. 

The  etiology  of  the  peritonitis  is  similar  to  that  of  peritonitis 
in  general.  It  may  be  entirely  chemical,  but  more  fre(xuently  it  is 
bacterial  even  when  no  perforation  of  the  appendix  has  occurred, 
cases  of  general  peritonitis  arising  from  appendicitis  loitliout  perfoni^ 
tion  having  been  recorded  by  Einhorn,  Eoux,  Poncet,  Siraud,  Lane, 
and  Hawkins.  The  writer  has  also  seen  a  case  of  this  description 
with  a  sero-purulent  effusion,  terminating  fatally  in  spite  of  an  early 
laparotom3\ 

Sonnenburg  believes  that  in  the  great  majority  of  cases  an  abscess 
forms  at  once  from  the  perforated  appendix,  and  that  the  general  peri- 
tonitis, when  it  follows,  develops  from  the  bursting  of  the  small  ab- 
scess which  has  formed  and  not  from  immediate  and  direct  contami- 
nation of  the  peritoneum  by  the  contents  of  the  appendix.  According 
to  Grawitz's  theories,  already  described,  it  would  seem  that  the  burst- 
ing of  these  small  abscesses,  after  having  given  the  bacteria  time  to 
grow  and  produce  their  toxins,  might  cause  a  worse  infection  than 
cases  in  which  the  perforation  was  immediately  followed  by  perito- 
nitis. It  should  be  remembered,  however,  that  the  rupture  or  perfo- 
ration of  an  inflamed  ai^i^endix  is  something  rdore  virulent  than  mere 
fjecal  extravasation,  for  the  bacteria  have  already  had  full  oi^portu- 
nities  for  growth  and  toxin  production  within  the  organ. 

The  bacteria  active  in  these  processes  are  those  which  cause  most 
intestinal  and  peritoneal  disorders.  Specific  bacteria,  those  of  tuber- 
cidosis,  typhoid,  etc.,  are  not  uncommon,  and  the  Streptococcus  pyo- 
genes has  been  found,  but  the  almost  invariable  cause  of  appendicitis 
appears  to  be  the  common  colon  bacillus  (Hodenpyl).  Its  action  on 
the  peritoneum  has  been  sufficiently  discussed  in  the  general  account 
of  the  etiology  of  peritonitis.  In  the  appendix  it  is  invariably  pres- 
ent as  well  as  elsewhere  in  the  intestine,  but  it  is  usually  harmless 
and  probably  requires  the  development  of  some  si:)ecial  virulence  in 
order  to  attack  and  penetrate  the  mucous  membrane.  Simple  stagna- 
tion of  the  contents  appears  to  be  capable  of  increasing  the  virulence 
of  the  germs  to  the  necessary  degree.  In  some  cases  it  is  evident  that 
the  attacks  are  connected  with  changes  in  the  character  of  the  con- 
tents of  the  bowel,  because  they  are  so  frequently  found  with  some 
disturbance  of  its  function,  either  in  constipation  or  some  form  of  in- 
digestion, as  an  attack  very  frequently  follows  the  eating  of  a  very 
hasty  or  particularly  large  and  indigestible  meal. 

Kecently  the  old  idea  that  rheumatism  may  cause  appendicitis  or 
predispose  to  an  attack  has  been  revived,  particularly  by  the  English 
physicians  (Yeo,  Sutherland,  Kelynack)  and  Yeo  has  recorded  a  case 
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whicL  would  seem  to  point  very  ili.stiuctly  iu  that  direction,  although 
it  is  not  entirely  above  criticism.  The  rheumatic  theory  is  founded 
ou  the  largo  amount  of  lymphoid  tissue  in  the  appendix  wall  making 
it  the  so-called  "  abdominal  tonsil"  (Eansohoif,  Sutton),  and  also  upon 
the  good  effect  of  salicylic  acid  and  salts  in  catarrhal  appendicitis ; 
but  it  is  (piestionable  whether  the  connection  between  rheumatism  and 
appendicitis  may  not  bo  equally  explained  by  the  frequency  of  intes- 
tinal disturbances  iu  rheumatic  or  gouty  individuals,  and  there  can  be 
no  doubt  that  the  use  of  salicylic  acid  and  salol  in  cases  of  intestinal 
fermentation  will  prevent  the  latter  by  their  action.  Treves  says  that 
he  has  noticed,  in  a  case  of  ftecal  fistula,  that  a  foul  discharge,  owing 
to  fermentation,  was  purified  and  made  inoffensive  in  a  few  hours  by 
the  administration  of  salol.  Treves  has  examined  many  cases  of  sup- 
posed rheumatic  appendicitis,  previously  considered  to  be  conclusive, 
and  declares  that  the  evidence  is  insufficient  to  sustain  the  theory. 

The  minute  changes  in  the  tissues  of  the  appendix  require  some 
note,  because  it  is  possible  that  in  them  we  may  find  some  hint  of  the 
true  etiology  of  these  cases.  The  changes  in  the  mucous  membrane 
are  those  generally  known  as  catarrhal,  but  further  than  that  all  the 
coats  of  the  organ  are  found  thickened  in  cases  of  chronic  disease. 
Peritoneal  thickening  is  usual  in  cases  of  chronic  inflammation  of  that 
tissue  anywhere;  but  in  appendicitis  the  muscular  coats  of  the  organ 
are  also  hyi)ertrophied.  In  the  blood-vessels  and  in  the  nerves  very 
marked  changes  are  found.  The  arteries  show  an  extreme  degree 
of  obliterating  endarteritis  and  it  is  jjrobable  that  this  condition  ex- 
plains many  of  the  cases  of  gangrene  (Van  Cott,  in  Fowler ;  also  E. 
T.  Morris).  Yan  Cott  also  finds  extensive  connective-tissue  prolife- 
ration in  the  nerves  and  is  inclined  to  look  upon  the  changes  in  the 
apj)endix  as  largely  trophic  in  their  character. 

If  a  localized  abscess  is  formed  its  position  will  depend  entirely 
ux)on  the  position  of  the  appendix,  and  the  point  in  the  latter  at 
which  the  inflammatory  process  has  first  penetrated.  This  is  most 
u.sually  at  the  base,  but  occasionally  it  may  be  at  the  tip.  The  ab- 
scess is  most  frcfjuently  found  just  to  the  inner  side  of  the  caecum  and 
on  the  line  from  the  anterior  superior  si^ine  to  the  navel.  It  is  next 
most  commonly  found  between  the  Cfecura  and  Poupart's  ligament. 
When  it  is  of  good  f^ize  it  is  not  infrequently  situated  in  the  pelvis, 
but  early  in  the  case  it  is  seldom  found  in  this  situation  even  when 
the  appendix  overhangs  the  edge  of  the  true  pelvis.  A  rather  unusual 
situation  for  it  is  on  the  outer  side  of  the  Cfecum.  As  the  appendix 
frequently  lies  behind  the  cfecum,  the  latter  is  in  such  cases  first  met 
with  on  opening  tlie  abdomen,  and  has  to  be  pushed  upwards  in 
order  to  reach  the  7)UH. 
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The  important  point  in  the  situation  of  these  abscesses  is  to  ascer- 
tain whether  ijhey  can  be  reached  by  the  surgeon  without  opening  the 
general  peritoneal  cavity.  Of  course  in  the  cases  which  are  extra- 
peritoneal there  will  be  no  difficulty.  As  a  rule  the  intraperitoneal 
abscesses  are  adherent  to  the  parietal  peritoneum  at  some  point  and 
can  be  reached  in  this  manner.  Even  when  the  general  peritoneal 
cavity  has  to  be  invaded  in  order  to  evacuate  them,  the  pus  can  be  dis- 
charged, as  a  rule,  with  safety.  On  account  of  the  possibility  that  the 
general  peritoneal  cavity  may  be  ojjened  in  these  cases,  the  greatest 
caution  must  be  taken  to  make  the  operation  thoroughly  aseptic  up  to 
the  point  when  the  pus  is  found.  The  general  cavity  can  then  be 
safely  opened  if  necessary,  gauze  packed  in  the  wound  in  such  a  way 
as  to  form  a  dam  around  the  inflammatory  focus,  and  the  pus  dis- 
charged without  allowing  it  to  enter  the  cavity. 

The  condition  of  local  peritonitis  or  extraperitoneal  abscess  about 
the  appendix  is  apt  to  result  in  certain  secondary  j)athological  condi- 
tions. If  the  infection  spreads  through  the  peritoneum  and  the  retro- 
peritoneal cellular  tissue,  extensive  abscesses  in  this  tissue  are  formed, 
which  may  surround  the  kidney  or  liver  or  perforate  the  diaphragm 
and  even  the  lung.  More  commonly  a  limited  cellulitis  results  from 
the  penetration  of  the  peritoneum  by  the  pus  anteriorly.  A  phlebitis 
is  a  very  common  result  of  these  abscesses  on  account  of  their  prox- 
imity to  the  mesenteric  veins,  and  may  produce  an  hepatic  abscess  by 
direct  embolism,  or  general  pyajmia.  Faecal  fistula  often  results 
from  the  simultaneous  evacuation  of  pus  externally  and  into  the  bowel. 
These,  however,  have  a  natural  tendency  to  heal  by  cicatricial  con- 
traction after  a  time.  In  a  case  of  Richardson's  with  intestinal  ob- 
struction, the  free  discharge  from  the  tip  of  the  perforated  appendix 
secured  in  the  wound  preserved  the  patient's  life  until  the  natural 
course  of  the  faeces  was  resumed  after  absorption  of  the  adhesions,  and 
then  the  opening  closed  siiontaneously. 

The  adhesions  about  the  bowel  very  frequently  cause  obstruction 
and  this  may  occur  even  during  the  first  stages  of  the  disease.  The 
obstruction  may  be  due  to  a  fastening  together  of  the  two  limbs  of  a 
sharjDly  bent  looi>  of  bowel,  or  to  a  band  lying  directly  across  the  gut, 
or  to  a  general  matting  together  of  a  long  section  of  the  intestine. 
We  may  also  find  a  stricture  of  the  intestine,  either  by  cicatricial  con- 
traction of  the  peritoneal  adhesions,  or  by  a  thickening  and  hyper- 
trophy of  the  intestinal  wall  interiorly,  due  to  the  chronic  inflammation. 

The  abscesses  have  been  known  to  open  into  the  urinary  bladder, 
the  ureters,  or  the  gall  bladder.  They  have  been  known  to  penetrate 
into  the  hip-joint  (Bryant)  and  even  to  form  a  communication  witli 
the  internal  iliac  artery  as  in  cases  reported  by  Powell  and  Bull.  In 
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tliese  cases  death  did  not  take  place  by  liemorrliage,  altliougli  iu 
Powell's  case  considerable  blood  was  foimd  iu  the  caecum.  Death  by 
internal  hemorrhage  occurred  in  one  case  (Stedman)  being  caused  by 
the  opening  of  one  of  the  arteries  of  the  sigmoid  flexure  as  the  abscess 
perforated  that  portion  of  the  bowel.  An  extraperitoneal  abscess 
may  extend  upwards  towards  the  liver  and  then  first  perforate  into 
the  general  peritoneal  cavity,  giving  the  deceptive  appearance  of  a 
peritonitis  beginning  in  the  upper  part  of  the  cavity.  When  abscesses 
have  occurred  around  the  liver,  it  has  been  noted  that  the  substance 
of  the  latter  organ  has  been  eroded  to  a  depth  of  2  cm. 

As  to  the  frequency  of  appendicitis,  Kraussold  and  Toft  have  as- 
sumed that  it  must  occur  in  one-third  of  all  individuals,  because  they 
supposed  they  found  traces  of  it  in  the  shape  of  adhesions  at  the  post- 
mortem examination.  Kelynack,  however,  thinks  that  the  apparent 
adhesions  iu  many  of  these  cases  are  simply  normal  variations  in  the 
peritoneal  relations  of  the  organ  and  do  not  represent  inflammation. 
He  believes  that  Rausohofl"s  estimate  of  12  per  cent,  or  less  is  nearer 
the  truth.  His  opinion  is  further  borne  out  by  the  fact  that  Ferguson 
found  evidences  of  previous  appendicitis  in  only  3^^  per  cent,  of  the 
200  cases  he  examined,  and  Finkelstein  found  them  in  only  7  per  cent. 
(Sonneuburg) .  We  may  combine  the  figures  of  Bouuness  and  Grawitz, 
amounting  to  134  cases  of  perforative  peritonitis,  of  which  36  per  cent, 
were  due  to  typhoid  ulcers,  26  i^er  cent,  to  appendicitis,  and  19  per 
cent,  each  to  ulcer  of  the  stomach  and  tuberculous  intestinal  ulcers, 
showing  that  after  all  appendicitis  is  not  resj^onsible  for  much  more 
than  one-fourth  of  the  cases  of  peritonitis,  even  if  we  exclude  those 
due  to  the  diseases  of  the  female  genitals. 

According  to  nearly  all  authors,  ai:)pendieitis  is  more  common  in 
men  than  in  women.  Fowler  combines  543  cases  from  various  authoi's 
and  finds  that  80  per  cent,  are  men  and  20  per  cent,  women.  Richard- 
son had  a  slightly  different  experience,  for  in  his  181  cases  he  had 
130  males  and  51  females.  Eiuhoru  goes  so  far  as  to  state  that  there 
is  no  difference  in  the  frecpiency  of  the  sexes,  but  he  is  alone  in  hold- 
ing this  opinion. 

According  to  Fitz  the  age  in  228  cases  of  appendicitis  is  recorded 
as  follows : 


From  20  montlis  to  10  years   22  =  10  per  cent. 

"  10  years  "20  "    86  =  38 

"  20     "  "30  "   05  =  28  " 

"  30      "  "40  "    34  =  15 

"  40      "  "50  "    8=3 

"  50      "  "60  "    11=5  " 

"  60      "  "70  "    1  =    I  " 

^-  70      "  "78  "    1  =  i    • " 
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The  age  of  the  .youugest  patient  was  20  mouths,  that  of  the  oldest 
78  years.  173  cases,  76  per  cent,  of  the  entire  list,  were  under  the  age 
of  30  years,  and  nearly  50  i)er  cent,  were  under  the  age  of  20  years. 

Of  181  cases  reported  by  Richardson,  130  were  males  and  51 
females.    The  ages  of  these  patients  were : 


Mai-es. 
Between  the  ages  of — 

1  to  10  years  

10 
20 

ao 

40 
50 
60 


20 
30 
40 
50 
60 
70 


Age  not  given   7 

Total   130 


Females. 
Between  the  ages  of — 


6 

1  to  10  years 

39 

10  "  20  " 

38 

20  "  30  " 

19 

30  "  40  " 

10 

40  "  50  " 

10 

50  "  60  " 

1 

70  "  80  " 

7 

Age  not  given. 

130 

Total  

10 
7 

11 
5 
5 
2 


Symptoms. 

The  onset  of  the  attack  may  be  gradual,  but  it  is  more  commonly 
sudden.  In  some  cases  there  may  be  no  symptoms  at  all.  The 
clinical  varieties  correspond  to  those  already  described  under  the 
head  of  Local  Peritonitis.  In  the  gradual  cases  there  is  a  slowly  in- 
creasing tenderness  in  the  neighborhood  of  the  appendix,  some  pain 
supposed  to  be  colic,  and  a  gradually  increasing  fever  and  affection  of 
the  health.  In  the  sudden  cases,  a  person  in  perfect  health  wiU  be 
seized  by  intense  pain,  which  may  be  referred  to  any  ijart  of  the  ab- 
domen other  than  the  region  of  the  appendix,  and  most  frequently  to 
the  umbilicus  or  epigastrium ;  and  he  may  fall  at  once  into  collapse 
from  which  he  never  recovers.  This  sudden  onset  may  take  place 
while  the  patient  is  (luiet  in  bed  at  night,  although  it  is  more  common- 
ly the  result  of  some  muscular  effort.  In  other  cases  the  patient  may 
be  going  about  his  ordinary  work  and  feeling  simply  a  little  less  vig- 
orous than  usual,  with  possibly  a  little  loss  of  appetite  or  strength, 
suffering,  as  he  .sui)iioses,  only  from  malaria  or  a  slight  cold,  and  yet 
carrying  with  him  an  abscess  of  considerable  size,  even  containing  a 
very  fetid  pus.  Such  individuals  are  in  especial  danger  because  of 
the  septic  absorption  which  has  already  taken  place,  although  not 
yet  apparent,  and  which  may  suddenly  overwhelm  them. 

However  acute  the  onset,  the  symptoms  may  subside,  resulting  in 
the  formation  of  an  abscess  only,  or  they  may  go  on  to  a  general  peri- 
tonitis or  septicaemia. 

In  cases  in  which  an  abscess  forms,  the  symptoms  are  those  of 
local  peritonitis  in  general.    Pain  may  be  slight  or  very  intense  at 
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the  begiuniBg.  It  may  be  referred  to  any  portion  of  tlie  abdomen  and 
perhaps  is  more  frequently  referred  to  the  umbilicus  than  to  any  other 
part.  The  first  attack  of  pain  may  subside  completely  and  may  not 
return  until  much  later  in  the  disease,  or  it  may  continue  with  even 
severity,  or  may  disajjpear  and  return  in  paroxysms.  Some  cases 
will  be  marked  by  vomiting  at  the  beginning,  and  this  may  continue 
throughout.  In  other  cases,  after  a  single  fit  of  vomiting,  the  symp- 
tom will  be  in  abeyance  until  general  peritonitis  has  set  in. 

The  temperature  in  the  average  case  is  apt  to  be  quite  high  at  first, 
101°,  103°  or  even  105°,  but  it  is  a  very  uncertain  guide,  for  in  many 
cases  it  will  remain  low  throughout,  and  that  even  in  cases  which 
cannot  be  included  under  the  general  term  peritoneal  septicaemia. 

The  pulse  rate  is  generally  high,  and  this  is  the  best  guide  to  the 
patient's  condition,  although  it  cannot  be  entirely  trusted.  Just  as 
some  cases  have  been  known  in  which,  even  with  a  long  course,  the 
temperature  has  never  risen  above  99°,  so  the  pulse  has  remained 
fairly  full,  soft,  and  with  only  80  or  90  beats  to  the  minute  in  cases 
which  were  really  dying  with  septic  poisoning. 

A  chill  is  seldom  found,  although  in  some  cases  it  will  mark  the 
first  appearance  of  suppuration  in  a  slowly  forming  abscess. 

It  is  therefore  evident  that  the  general  symptoms  are  totally  unre- 
liable, and  the  diagnosis  must,  as  a  rule,  be  made  from  the  local  signs, 
the  most  important  of  which  is  local  tenderness.  This  will  be  present 
from  the  earliest  time  in  the  disease,  and  McBurney  has  claimed  that 
it  will  be  limited  to  a  very  small  area ;  the  pressure  of  the  point  of 
one  finger  detecting  one  spot  which  is  more  tender  than  all  the  rest, 
situated  from  one  and  one-half  to  two  inches  from  the  anterior  supe- 
rior spine  of  the  ileum  on  a  line  drawn  towards  the  umbilicus.  Others 
contest  the  value  of  this  indication.  It  is  certainly  true  that  the  point 
of  greatest  tenderness  is  not  infrequently  found  in  other  parts  of  the 
abdomen,  but  in  the  majority  of  cases  examined  before  the  abscess 
is  too  large  it  will  be  found  very  near  the  McBurne}^  point.  Deaver 
has  noted  three  cases  in  which  the  greatest  tenderness  was  elsewhere. 
Fowler  and  many  other  writers  have  also  reported  some.  On  the 
other  hand,  even  when  the  greatest  tenderness  is  at  the  McBurney 
jjoint,  the  disease  may  not  be  apxtendicitis,  for  there  are  cases  on 
record  in  which  an  ovarian  abscess  (Lange),  cholecystitis  (FoAvler),  or 
some  other  condition  has  produced  the  local  tenderness.  It  has  been 
supjtosed  that  the  situation  of  the  McBurney  point  indicated  the  base 
of  the  appendix,  ]mt  Schiiller  has  shown  that  the  latter  corresponds 
with  a  point  on  a  line  from  the  middle  of  Poupart's  ligament  to  the 
umbilicus,  at  the  junction  of  the  middle  and  lower  third.  Bryant,  as 
we  have  stated,  has  demonstrated  that  the  vai'iations  in  the  position  of 
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tli0  origin  of  tlie  appendix  from  the  caecum  are  slight  aucl  could  all  be 
iucladod  uuder  the  tip  of  the  fiuger,  in  spite  of  the  variable  positiou 
of  the  organ.  It  is  reasonable  to  suppose  that  the  greatest  tender- 
ness will  be  situated  at  the  point  of  greatest  inflammation,  and  if  the 
inflammation  be  at  the  tip  of  the  appendix,  one  would  rather  expect 
the  tenderness  to  be  more  marked  there  than  at  its  base.  McBurney 
himself  claims  that  the  tenderness  is  situated  at  the  base  of  the  ap- 
pendix, and  that  it  is  found  in  its  limited  form  only  in  the  earliest 
stages  of  the  disease  before  an  abscess  of  any  size  has  formed.  If  a 
large  abscess  is  present,  the  point  of  tenderness  may  be  carried  to 
some  other  part — for  instance,  in  some  cases  it  has  been  found  in  the 
rectum. 

The  next  important  sign  is  the  tension  of  the  abdominal  muscles. 
This  we  have  already  dealt  with  so  fully  in  speaking  of  local  perito- 
nitis that  we  need  not  dwell  upon  it  here.  The  tension  Mall  be  most 
marked  in  the  right  rectus  muscle,  and  a  contrast  can  be  obtained  to 
it  by  ascertaining  the  tension  of  the  left  rectus.  This  symptom  may, 
however,  be  absent. 

Dulness  on  percussion  is  a  verj'  uncertain  sign,  being  often  due 
not  to  the  actual  jn'esence  of  pus  in  the  abdomen,  but  to  the  fiUing-up 
of  the  adherent  coils  of  intestine  with  faecal  matter.  In  some  cases 
dulness  has  been  observed  and  has  then  disappeared  on  account  of 
the  developing  of  gas  in  the  abscess,  giving  a  tympanitic  note  on  per- 
cussion. It  will  readily  be  understood  that  a  loop  of  bowel  contain- 
ing gas  might  lie  over  the  abscess  and  would  affect  the  percussion  note. 

The  presence  of  a  tumor  is  also  an  uncertain  sign,  because  it  can 
so  very  seldom  be  demonstrated,  owing  to  the  great  tenderness  and 
tension  of  the  abdominal  muscles.  In  the  early  stages,  when  small, 
it  can  only  be  recognized  when  the  i^atieut  is  under  au  aufesthetic,  and 
often  not  then.  Care  must  be  taken,  in  examining  for  a  tumor,  not  to 
exert  too  much  force,  for  there  is  great  danger  of  rupturing  the  ab- 
scess, as  in  the  cases  reported  by  Morris  and  Daniel.  An  anaesthetic 
should  never  be  given  merely  to  ascertain  if  an  abscess  is  present,  for 
the  examiner  is  then  deprived  of  his  best  warning — the  pain  felt  by 
the  patient — unless  indeed,  the  surgeon  is  ready  to  proceed  at  once 
with  the  operation  and  so  neutralize  any  damage  which  maj'  be  done. 
The  presence  of  a  tumor  is  rather  reassuring  than  otherwise,  because, 
should  a  sudden  perforation  take  place  into  the  free  peritoneal  cavity, 
there  will  be  no  tumor  i)resent.  The  existence  of  a  tumor  indicates 
adhesions  as  well  as  pus. 

Some  authorities  have  laid  great  stress  upon  the  necessity  for  a 
rectal  examination,  but  the  majority  of  surgeons  have  found  it  of  little 
value.    It  is  true  that  in  neglected  cases  with  large  abscesses  the  latter 
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can  be  felt  iu  the  rectxain,  nud  of  course  if  the  appendix  Langs  into  tlie 
pelvis  its  inflamed  extremity  or  an  abscess  in  its  neighborhood  could 
be  recognized  by  this  means  when  nothing  could  be  felt  from  above. 
But  this  combination  of  circumstances  appears  to  be  rare,  at  least  iu 
the  United  States.  It  may,  however,  be  laid  down  as  a  general  rule 
that  a  rectal  examination  should  be  made  before  the  operation  is  per- 
formed—preferably by  some  one  else  than  the  operating  surgeon,  iu 
order  to  preserve  his  asepsis. 

Diagnosis. 

The  ordinary  cases  of  appendicitis  are  easily  recognized,  but  in 
some  the  diagnosis  may  be  difficult  on  account  of  a  resemblance  to 
various  conditions  by  reason  of  the  history  of  diarrhoea  or  constii)a- 
tion,  the  attacks  of  pain,  the  tumor  formed,  the  local  tension  and  ten- 
derness, the  general  peritonitis  which  sometimes  develops  Mdthout 
any  local  signs,  and  the  flexion  of  the  thigh.  The  difficulty  is  espe- 
cially marked  if  the  attack  observed  be  the  first.  It  must  be  remem- 
bered also  that  in  ai)pendicitis  the  pain  may  be  in  some  unusual  situ- 
ation, as  in  a  case  reported  by  Richardson  iu  which  it  was  referred  to 
the  spleen,  although  the  vermiform  appendix  and  the  abscess  about  it 
lay  in  the  usual  situation  in  the  right  iliac  fossa.  In  doubtful  cases 
the  presence  of  pus  can  be  ascertained  by  the  use  of  the  aspirating 
needle,  but  this  method  of  examination  is  full  of  danger  and  is  uncer- 
tain. If  the  needle  should  traverse  a  portion  of  the  healthy  i:)eritoneal 
cavitj',  and  then  enter  the  abscess,  it  might  easily  withdraw  pus  from 
the  latter  and  distribute  it  in  the  general  peritoneum.  Again,  the 
needle  in  perforating  the  bowel  might  make  a  wound  which  would  not 
close  at  once  and  might  allow  faecal  extravasation.  The  writer  has 
collected  a  considerable  number  of  such  accidents  following  the  use  of 
the  needle.  Many  cases  are  on  record  in  which  the  results  obtained 
by  aspiration  have  proved  to  be  untrustworthy.  Not  only  may  the 
needle  be  too  fine  to  admit  the  passage  of  thick  pus,  but  Weir  reports 
a  case  in  which  the  needle  passed  through  one-half  an  inch  of  the 
ca^nty  of  the  abscess,  and  was  plunged  into  solid  liver  tissue  beyond 
it  so  that  no  jnis  was  obtained,  and  the  needle  was  also  withdrawn  so 
rapidly  that  the  pus  failed  to  enter  it  on  its  return.  This  mode  of 
exj)loration  is  now  universally  condemned. 

In  chrf)nic  cases  withrmt  too  much  rigidity  of  the  abdominal  wall 
the  method  of  palpation  of  the  ai)])eudix,  so  well  elaborated  by  Ede- 
bohls,  will  be  ffjund  useful.  The  patient  lies  upon  his  back  with  the 
examiner  at  his  side;  the  latter  places  his  right  hand  upon  the  pa- 
tient's a1xh)rnen  over  the  right  rectus  mtiscle  o})])osite  the  anterior 
superior  spine  of  the  ilium,  and  pressing  the  left  hand  upon  the  right 
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SO  that  no  force  is  used  by  the  right  hand  and  the  tactile  sense  of  its 
fingers  is  left  undisturbed,  the  hands  are  drawn  slowly  outwards,  al- 
lowing the  contents  of  the  abdomen  to  slip  from  underneath  them. 
The  coils  of  intestine  can  be  felt  as  they  escai)e  from  under  the  hand 
as  it  presses  against  the  posterior  abdominal  waU,  and  with  a  little 
practice  the  appendix  can  be  readily  distinguished  in  favorable  cases 
even  when  not  thickened  by  disease.  The  best  guide  to  the  organ, 
when  it  lies  in  a  downward  direction,  is  the  iliac  artery.  It  is  need- 
less to  say  that  caution  must  be  observed  in  executing  this  manoeuvre 
when  there  is  reason  to  suppose  that  the  appendix  is  seriously  dis- 
eased, as  a  rupture  could  easily  be  brought  about. 

Although  the  diagnosis  of  appendicitis  may  be  impossible  in 
these  difficult  cases,  that  is  practically  a  matter  of  little  importance, 
because  nearly  all  of  the  conditions  likely  to  be  confused  with  it  re- 
quire surgical  treatment  by  laparotomy  when  the  symptoms  are 
acute;  and  in  those  in  which  the  symf»toms  are  not  acute,  a  delay  of 
a  few  days  will  often  clear  up  the  diagnosis. 

We  will  take  up,  in  succession,  the  various  conditions  which  may 
be  confounded  with  appendicitis : 

1.  Indigestion.  Some  digestive  disturbance  often  precedes  an  at- 
tack of  appendicitis,  such  as  constipation  or  colic  and  diarrhoea,  but 
the  symptoms  of  indigestion  are  usually  more  rapidly  relieved  than 
those  of  appendicitis,  the  latter  growing  steadily  worse.  The  essen- 
tial point  is  to  bear  in  mind  the  possibility  of  appendicitis  in  any 
case  of  indigestion  marked  by  vomiting  and  pain  in  the  upper  portion 
of  the  beUy,  recollecting  that  the  pain  of  appendicitis  is  often  referred 
to  that  part  in  the  early  stages.  The  characteristic  general  appear- 
ance of  the  patient,  already  alluded  to,  wiU  sometimes  give  the  solu- 
tion of  the  question. 

2.  Tijplilitis  and  impaction  of  faeces  in  the  ccecinn.  Both  of  these 
conditions  are  very  rare,  and  some  pathologists  altogether  deny  the 
existence  of  typhlitis.  McBurney  assumes  that  99  per  cent,  of  the 
peri typhli tic  abscesses  originate  from  the  appendix.  Einhorn  in  400 
autopsies  found  91  per  cent,  of  this  origin.  Fitz  states  that  only  3 
cases  of  perforation  of  the  ctecum  are  on  record,  but  Bull  has  per- 
formed laparotomy  for  such  an  ulcer,  and  others  have  been  reported 
within  the  last  few  years.  In  ffecal  impaction  of  the  crecum,  the 
tumor  would  be  recognized  by  its  hardness  and  duluess  on  percus- 
sion. It  is  possible  that  in  a  thin  person  a  perceptible  denting  of 
the  surface  of  the  tumor  by  the  finger  tips  might  be  produced.* 

3.  Pyosalpinx  on  the  right  side  is  very  apt  to  be  mistaken  for  npj- 

*  The  writer  has  observed  an  appareot  tumor  formed  by  the  massiug  of  a  tape- 
worm iu  the  ctccum. 
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pendicitis.  The  diagnosis  must  depend  upon  the  history  of  uterine 
troubles  and  on  the  pelvic  examination.  In  some  cases  it  may  be  im- 
possible, especially  as  pyosalpinx  is  often  associated  with  appendi- 
citis, and  uterine  symptoms  are  also  often  found  with  the  latter  dis- 
ease, even  if  there  be  no  pyosalpinx.  Fortunately,  as  we  have  seen, 
appendicitis  is  not  so  common  in  women  as  in  men,  and  yet  it  is  not  so 
rare  as  to  enable  one  to  count  on  this  fact  in  diagnosis.  It  will  gener- 
ally be  found  that  the  symptoms  of  peritonitis  are  not  so  acute  when 
it  originates  from  the  pelvic  organs  as  when  it  is  due  to  appendicitis. 

4.  Extra-uteiine  pregnancy  and  pelvic  hematocele  have  been  mis- 
taken for  appendicitis.  In  the  ordinary  cases  the  menstrual  history, 
the  collapse  which  is  likely  to  take  place  when  hemorrhage  occurs 
from  rupture  of  the  adhesions,  the  absence  of  temperature  as  well  as 
the  less  marked  rigidity  of  the  abdominal  muscles,  and  the  situation 
of  the  tumor,  rather  low  down  in  the  pelvis,  all  aid  in  the  diagnosis 
of  extra-uterine  pregnancy.  The  tumor,  as  felt  in  the  pelvis,  is  much 
firmer  and  more  globular  in  shape,  standing  off,  as  it  were,  from  the 
pelvic  wall,  whereas  peritoneal  effusions  form  a  rather  soft  tumor  in 
Douglas'  cul-de-sac,  without  very  distinct  limits.  If  the  changes  in 
the  breasts  and  utems  are  not  marked  and  if  there  be  a  rising 
temperature  due  to  infection  of  the  hgematoma  or  to  some  other 
cause,  the  diagnosis  may  be  very  difficult,  as  in  the  following  case 
recently  observed  by  the  writer. 

A  woman  30  years  of  age,  twice  married,  had  a  rather  uncertain 
history  of  morning  nausea  and  suppression  of  menses  four  months 
Ijreviously.  After  that  time  she  menstruated  as  usual.  One  mouth 
ago,  before  she  was  seen,  she  had  a  fainting  spell  with  vomiting  and 
severe  pain  in  the  right  side  of  the  abdomen.  She  was  very  ill  in 
bed  for  a  Aveek  and  from  that  time  suffered  from  constipation,  which 
was  a  new  condition  for  her.  She  then  went  about  but  had  an  attack 
of  less  intensity  every  week,  and  when  admitted  to  the  hospital  she 
had  a  temperature  of  about  102° ;  the  abdomen  was  distended,  very 
tender,  especially  in  the  right  iliac  region,  and  a  tumor  nearly  filled 
the  pelvis,  reaching  almost  to  the  umbilicus.  The  right  rectus 
muscle  was  very  rigid.  The  examination  showed  a  rounded  mass  in 
Douglas'  cul-de-sac,  very  firm  and  distinct  from  the  ijelvic  walls. 
"^There  were  no  changes  in  the  breasts.  Laparotomy  was  done,  a 
large  hematocele  was  ffmnd  apparently  without  infection,  and  in  the 
jielvis  a  sac  al)out  five  inches  in  diameter  with  walls  nearly  an  inch 
thick,  containing  a  three  or  four  months'  foetus.  The  sac  was  re- 
moved, its  ])edicle  being  ligated,  and  it  proved  to  be  a  tubal  preg- 
nancy with  nif)ture  of  tlie  sac.  The  ])atient  made  a  good  recovery, 
but  the  ternjjerature  fell  very  slowly  and  remained  without  any 
definite  exjjlanation. 

Similar  cases  have  been  reported  by  Fordyce  Barker  of  New  York 
and  A.  Barker  of  London. 
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5.  Cholecystitis,  jvii/i  ur  ivilhoiit  abscess.  lu  these  cases  there 
should  be  a  history  of  liver  disturbauces  and  the  tenderness  should 
correspond  to  the  situation  of  the  gull  bladder.  There  might  be  en- 
largement of  the  liver.  The  tumor  will  be  higher  up,  or  if  it  be  low 
down,  the  outline  of  the  disi)laced  liver  can  be  made  out  by  percus- 
sion above  it.  There  might  be  gall  stones  in  the  stools  and  jaundice. 
Fowler  rejiorts  two  cases  resembling  appendicitis,  in  one  of  which  the 
McBurney  point  was  quite  distinct.  He  also  reports  a  case  in  which 
a  supposed  cholecystitis  proved  to  be  appendicitis.  The  character  of 
the  tumor  might  be  a  guide  to  the  diagnosis,  for  the  distended  gall 
bladder  is  well  limited,  round,  and  smooth,  and  if  the  tension  of  the 
abdominal  muscles  were  not  too  great,  it  ought  to  be  distinguished 
from  the  irregular,  ill-defined  mass  accompanying  api^eudicitis.  The 
writer  has  met  with  two  cases  in  which  cholecystitis  simulated  ap- 
pendicitis, one  being  a  simple  distended  gall  bladder  wdth  large  cal- 
culi, lying  below  the  level  of  the  umbilicus,  on  account  of  the  anterior 
rotation  of  the  liver ;  the  other  was  a  localized  abscess  about  an  in- 
flamed gall  bladder.  In  the  first  case  operation  was  jierformed  under 
the  erroneoiis  diagnosis,  but  in  the  second  case  the  correct  diagnosis 
was  settled  before  incision. 

6.  Gall-stone  colic.  In  this  condition  also  there  will  be  the  pre- 
vious history  of  symptoms  referring  us  to  the  liver,  such  as  the  pass- 
ing of  stones,  jaundice,  etc.  There  may  be  no  tumor  and  pain  is  apt 
to  extend  backwards  towards  the  scapula.  According  to  Fowler, 
there  is  more  vomiting  in  these  cases  than  in  appendicitis,  but  the 
writer  would  question  this  statement. 

7.  Rupture  of  the  gall  bladder.  It  must  be  rarely  that  this  acci- 
dent could  lead  to  confusion,  but  Fowler  records  a  case  in  which  there 
was  no  history  of  injury  owing  to  the  patient  having  been  drunk  at 
the  time  it  was  received,  and  diagnosis  was  not  possible. 

8.  Rencd  colic.  In  these  cases  there  will  be  renal  and  vesical 
symptoms  and  perhaps  the  passage  of  gravel.  The  pain,  too,  will  ex- 
tend down  to  the  penis  and  the  testicles  (also  found  in  appendicitis) 
and  the  kidney  will  be  tender  on  pressure.  Occasionally  there  will 
be  rectal  tenesmus  and  the  bladder  is  likely  to  be  irritated,  as  shown 
by  frequent  micturition.  There  will  be  less  vomiting  in  these  cases 
than  in  appendicitis. 

9.  Intesliual  obstruction.  Probably  this  condition  is  the  one  most 
frequently  mistaken  for  appendicitis,  or  vice  versa.  In  intussuscep- 
tion there  may  be  a  tumor  in  the  ileocecal  region,  but  the  symptoms 
of  this  form  are  so  distinct  as  seldom  to  give  rise  to  error.  The  tumor 
will  be  larger,  higher  up,  and  of  a  distinct  sausage  shape,  of  tough 
consistence,  doughy  to  the  touch,  and  less  tender;  but  it  should  be 
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uoted  that  rectal  tenesmus  and  a  discharge  resembling  the  mucous 
discharge  oi  intussusception  are  observed  occasionally  in  appendicitis, 
as  in  a  case  reported  by  Treves, 

In  acute  intestinal  obstruction  peiitonitis  will  be  absent  at  first. 
If  a  tumor  be  present  it  will  be  formed  of  distended  coils  of  bowel,  is 
likely  to  be  situated  elsewhere  than  in  the  right  iliac  fossa,  and  will 
be  tympanitic.  There  will  be  less  pain.  The  vomiting  will  be  more 
severe  than  in  appendicitis,  and  it  may  be  faecal.  The  patient  will  also 
lose  strength  more  rai^idly  in  obstruction.  In  subacute  obstruction 
the  coils  of  bowel  Avill  be  seen  to  move  in  the  abdomen  and  ausculta- 
tion will  show  active  peristalsis.  Tympanites  will  develop  more 
rapidly  than  in  ajjpendicitis,  and  the  pain  and  tenderness  will  be  less 
in  proportion  to  the  tympanites.  The  difficult}'  in  the  diagnosis  gen- 
erall}'  lies  in  the  fact  that  intestinal  obstruction  is  often  associated 
with  appendicitis,  and  in  fact  is  caused  by  it.  It  may  be  noted  that 
in  simjjle  appendicitis,  although  constipation  may  be  absolute,  yet 
gas  will  be  passed  per  rectum. 

10.  Typlioid  fever.  Certainly  no  ordinary  case  of  typlioid  fever 
will  be  mistaken  for  appendicitis,  and  yet  in  obscure  cases  the  error 
is  not  infrequently  made.  In  typhoid  fever  the  tumor  in  the  ileocjecal 
region  will  be  less  distinct,  although  it  may  be  present,  and  tender- 
ness is  common.  The  characteristic  temjierature,  the  eruption,  the 
nervous  symi^toms,  the  coated  tongue  with  red  border,  and  the  epi- 
staxis  should  suffice  for  the  diagnosis  of  typhoid  fever.  Treves,  how- 
ever, reports  several  cases  in  which  this  error  has  been  made  and 
Ijoints  out  that  the  eru^jtion  may  be  decei:)tive  because  spots  are  fre- 
quently seen  on  the  skin  in  sei)tic  conditions  like  appendicitis.  In  a 
case  obseiwed  by  the  writer  several  experienced  physicians  differed 
in  the  diagnosis,  the  patient  having  localized  tenderness  in  the  right 
iliac  region,  and  an  indistinct  tvimor  a  little  higher  than  the  ordinary 
tumor  of  api)endicitis.  Examination  of  the  case  on  two  successive 
days  finally  cleared  up  the  diagnosis,  the  tumor  being  evidently'  too 
high  for  apijendicitis  and  jn'oving  to  be  a  movable  kidney,  the  tender- 
nes.s  being  not  over  the  kidney,  but  below  it,  and  an  emption  in  the 
ei)igastrium  settling  the  diagnosis  at  the  second  examination,  the 
j)atient  really  having  a  beginning  typhoid  with  a  movable  kidney. 

11.  Tii.herriilmifi,  and  12.  Neoplasms.  For  these  two  conditions 
we  refer  to  the  descrijjtion  under  the  chronic  form  of  apjiendicitis. 
It  may  be  noted,  however,  that  tuberculous  ulcers  of  the  ileum  may 
perforate  and  form  abscesses  in  this  region,  and  also  that  tuberculosis 
of  the  vermiform  appendix  is  not  so  very  rare. 

13.  FlonJiiifj  kir/ncy,  and  jioHsibly  a  pynvcphrnsis,  or  a  tiimnr  of 
the  kidney,  may  be  confused  with  appendicitis.    If  the  kidney  be  dis- 
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placed  and  the  ureter  twisted,  the  accumulation  of  urine  may  distend 
the  kidney,  causing  a  painful  tumor  and  possibly  a  rise  of  temper- 
ature if  the  pelvis  of  the  kidney  be  not  entirely  healthy ;  but  the  diag- 
nosis should  be  rendered  easy  by  the  history  of  the  previous  attacks, 
the  character  of  the  tumor,  the  persistence  of  dulness  on  percussion 
in  the  loin,  if  it  be  in  its  usual  place,  and  the  absence  of  dulness  at 
that  point  if  the  kidney  be  lower  down,  and  the  lack  of  symptoms  of 
peritonitis.  The  writer  ha.s  observed  one  case  of  this  kind  which  was 
supposed  to  be  appendicitis,  but  which  was  a  displaced  kidney  with 
a  twisted  ureter,  the  diagnosis  being  simple  on  account  of  the  clear 
history  and  the  character  of  the  tumor. 

14.  Psoas  abscess  is  frequently  taken  for  a  subacute  appendicitis, 
but  the  diagnosis  may  be  made  by  a  careful  examination  of  the  spine, 
which  will  at  least  disclose  a  little  rigidity  even  if  no  deformity  be 
yet  present.  In  the  writer's  experience,  fluctuation  is  much  more 
easily  obtained  in  these  cold  abscesses  when  they  appear  in  the  iliac 
region  than  in  the  abscess  of  appendicitis.  It  should  not  be  forgotten 
that  the  sudden  appearance  of  a  jjsoas  abscess  may  be  the  first  symp- 
tom of  disease  of  the  spine. 

15.  Hip-joint  disease.  Gibney  has  reported  several  cases  in  which 
there  was  some  difficulty  in  distinguishing  between  disease  of  the  hip- 
joint  and  abscess  arising  from  the  ajipendix,  and  Bryant  has  reported 
a  case  in  which  such  an  abscess  perforated  the  hip-joint.  In  the  ordi- 
nary cases,  certainly,  the  diagnosis  would  be  easy,  for  even  if  the 
limb  is  held  rigidly  flexed  at  the  hip,  motion  at  that  joint  in  other 
directions  would  be  free,  which  would  not  be  the  case  if  it  really  were 
diseased. 

16.  We  need  hardly  speak  of  the  difference  between  abscess  of  tlie 
abdominal  ivall  and  appendicitis,  except  to  mention  that  the  two  have 
been  confounded. 

Course  and  Prognosis. 

The  principal  varieties  of  appendicitis  are : 

1.  Those  cases  which  recover  without  peritonitis. 

2.  Those  which  begin  gradually  and  form  local  abscesses. 

3.  Those  with  severe  onset,  more  or  less  quickly  subsiding  and 
forming  an  abscess. 

4.  The  severe  cases,  proceeding  at  once  to  general  peritonitis. 

5.  The  insidious  cases  without  symptoms  until  sudden  collapse 
takes  place. 

6.  Finally,  we  have  the  chronic  cases — relapsing  appendicitis  and 
recurrent  appendicitis. 

In  the  first  class  of  cases— those  which  recover  without  any  true 
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peritonitis — it  is  as  yet  uncertain  what  the  true  lesion  is.  Some  sup- 
pose it  to  be  appendicular  colic,  and  ascribe  it  to  a  contraction  of  the 
circular  muscular  fibres  which  prevents  the  return  of  the  fjBcal  con- 
tents; but  it  is  also  possible  that  these  intense  short  attacks  of 
pain  are  due  to  temporary  contraction  of  the  artery,  which  we  have 
shown  to  be  so  frequently  limited  in  its  calibre  by  endarteritis.  In 
some  cases  this  slight  attack  may  be  simply  due  to  the  bending  of  the 
appendix,  either  on  account  of  a  very  short  mesentery  or  by  the  ap- 
pendix becoming  adherent  to  the  bowel  at  some  point,  and  being 
drawn  out  of  its  place  by  the  latter. 

The  second  variety,  beginning  gradually  and  progressing  steadily 
to  a  local  abscess,  is  the  simplest  and  safest  of  these  forms  of  appen- 
dicitis; but  yet  it  is  not  to  be  considered  absolutely  safe  or  "comfort- 
able," as  it  has  been  termed  by  some,  for  even  when  an  abscess  has 
been  formed  and  is  apparently  well  encapsulated,  general  j^eritouitis 
may  be  suddenly  set  up.  Thus  in  a  case  occurring  in  the  hospital 
i:)ractice  of  a  colleague  of  the  writer,  it  was  concluded  at  a  consultation 
of  several  surgeons  to  delay  operation  for  a  few  days.  Up  to  the  time 
set  for  the  operation  the  patient  had  been  doing  perfectly  well,  but 
the  surgeon  was  suffering  from  some  indisposition  aud  the  operation 
was  postponed.  By  an  error  the  orderly  had  given  the  man  an  enema 
just  before  the  intended  operation,  and  within  a  few  hours  the  patient 
suddenly  went  into  collapse  and  died.  Evidently  the  enema  had 
caused  the  rupture  of  the  abscess  and  peritoneal  septicaemia.  Here 
was  a  case  where,  if  ever,  it  seemed  perfectly  safe  to  delay,  yet  after 
a  week's  course,  with  all  the  symptoms  of  perfect  encapsulation,  a 
simple  enema  produced  a  rupture  of  the  abscess. 

On  the  other  hand,  many  cases  beginning  with  severe  symptoms 
quiet  down  within  a  few  hours  and  result  in  the  production  of  a  local 
abscess.  Lange  has  particularly  emphasized  the  imi)ortance  of  wait- 
ing in  these  cases,  showing  that  if  operated  upon  at  once,  in  the  first 
condition  of  collaj^se,  death  will  be  inevitable,  whereas  if  time  be  given 
for  the  adhesions  to  form  many  cases  can  be  saved.  The  difficulty 
in  the  recognition  of  those  cases  in  which  adliesions  are  going  to  form 
later,  however,  is  very  great. 

In  those  severe  cases  which  proceed  at  once  to  general  peritonitis, 
when  the  syrai)toms  set  in  with  collapse,  it  is  absolutely  impossible 
to  do  anything  and  operation  only  hastens  death.  More  favorable 
are  cases  in  which,  although  the  symptoms  are  severe,  collapse  is  not 
so  marked,  because  there  is  either  less  pain  or  less  systemic  poison- 
ing. It  would  seem  almost  as  if  there  were  a  mixture  of  toxic  ele- 
ments in  the  septic  j)oiHoning,  some  of  these  poisons  affecting  the 
heart  and  others  the  heat  centre  (producing  fever),  and  still  others 
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the  nervous  system,  and  that  in  diffei'ent  cases  these  poisons  might 
be  present  in  varying  proportions. 

Finally,  we  have  those  cases  in  which  the  disease,  without  any 
reason  which  can  be  ascertained,  suddenly  takes  a  turu  for  the  worse. 
The  patient,  formerly  in  good  condition,  rapidly  develops  collapse 
or  symptoms  of  general  peritonitis,  and  dies  in  a  short  time.  Another 
treacherous  variety  comprises  those  cases  in  Avhich  the  patient  ap- 
pears to  be  improving,  the  pulse  becoming  soft,  regular,  and  slow,  the 
temperature  going  down  and  the  pain  ceasing,  and  yet  with  all  these 
signs  of  improvement  the  strength  fails,  collapse  sets  in,  and  death 
follows.  A  sudden  imjn-ovement  in  a  patient's  condition,  therefore, 
should  always  be  viewed  with  suspicion,  unless  it  can  be  demonstrated 
that  it  is  due  to  the  evacuation  of  pus  externally  or  into  the  bowel. 
The  question  of  prognosis  as  affected  by  treatment  will  be  considered 
below. 

Treatment  and  Results. 

The  treatment  of  acute  appendicitis  will  vary  according  to  the 
symptoms.  In  the  mild  cases  it  will  be  well  to  apply  some  local 
measures,  such  as  the  ice-bag  or  i^oultices,  if  the  latter  be  more  agree- 
able to  the  patient.  The  writer's  personal  experience  has  been  in 
favor  of  the  ice-bag  as  its  action  seems  to  be  more  continuous, 
although  at  first  some  patients  object  to  the  cold.  There  is  no  ques- 
tion that  the  application  of  the  ice-bag  will  relieve  pain  and  lessen 
the  hyperajsthesia,  while  it  does  not  obscure  the  sym^itoms  in  the 
same  way  as  morphine — in  fact,  it  is  much  easier  to  palpate  the  region 
when  the  i^arts  have  become  thoroughly  cooled  by  the  ice-bag. 

If  morphine  is  emi^loyed,  it  must  be  given  in  very  small  doses, 
with  the  intention  of  modifying  the  pain  without  removing  it  entirely, 
and  of  giving  the  patient  courage  to  bear  it.  The  earlier  method  of 
treatment  by  large  doses  of  opium,  given  at  once,  is  to  be  avoided, 
because  its  use  disguises  the  only  symptoms  which  are  of  &uy  value 
to  us  in  determining  the  true  condition  of  affairs.  If  the  pain  is  en- 
tirely relieved  by  morphine,  it  is  impossible  for  the  surgeon  to  ascer- 
tain whether  the  disease  is  jjrogressing  or  not,  and  a  false  security  is 
often  induced  and  operation  i)ostponed  until  it  is  too  late." 

As  to  the  use  of  purgatives,  authorities  differ.  It  may  be  said, 
in  a  general  way,  that  purgatives  are  dangerous  even  in  the  earliest 
stages.  There  is  no  question  but  that  the  administration  of  purga- 
tives tends  to  dissipate  the  inflammation,  but  the  violent  peristalsis 
which  they  set  up  is  liable  to  rupture  the  adhesions  and  to  spread  the 
infection,  producing  just  the  condition  which  we  are  anxious  to  avoid. 
If  anything  be  given  to  move  the  bowels,  it  should  be  of  the  mildest 
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kind,  sucli  as  calomel  iu  moderate  doses  and  small  doses  of  some  of 
the  weaker  salines. 

The  patient  is  to  be  kept  upon  his  back  in  bed  during  the  prelim- 
inary treatment  and  the  strictest  quiet  enforced.  The  diet  must  be 
as  near  starvation  as  possible,  very  small  quantities  of  milk  or  beef 
tea  only  being  allowed.  If  imi)rovement  is  not  immediate  under  this 
treatment,  the  question  of  operation  must  be  discussed. 

Treves  is  in  favor  of  delaying  operation  for  five  or  six  days,  for  the 
reason  that  the  mortality  is  less  at  that  time  than  at  any  other  period; 
but,  as  has  been  well  remarked  by  Morton  and  McBurney,  cases 
which  die  after  five  or  six  days  have  begun  to  die  much  earlier,  and  if 
we  are  to  save  these  we  must  operate  earlier  than  the  fifth  or  sixth 
day.  The  mortality  in  appendicitis  is  greatest  just  at  the  beginning, 
because  this  period  includes  the  sudden  perforation  cases.  It  is  also 
high  after  the  first  week  when  we  get  the  secondary  results  of  rupture 
of  abscess  or  septicaemia.  The  argument  drawn  from  the  lower 
mortality  of  cases  operated  upon  on  the  fifth  or  sixth  day  is,  to  say 
the  least,  deceptive. 

Fitz  has  demonstrated  that  not  only  did  34  per  cent,  of  his  cases 
die  in  the  first  five  days,  but  in  74  per  cent,  of  the  cases  the  abdom- 
inal pain  became  general  and  in  97  per  cent,  tympanites  developed  in 
the  same  p)eriod,  showing  that  general  peritonitis  had  already  set  in 
at  that  time  even  in  the  cases  which  lived  a  little  longer,  indicating 
that  operation  must  be  done  within  the  first  five  or  even  three  da,js  in 
order  to  obtain  a  better  mortality  rate. 

Sonnenburg  claims  that  there  is  always  pus  from  the  moment  of 
perforation.  There  is  no  question  as  to  the  advantage  of  waiting  for 
a  well  encapsulated  abscess  to  form  if  one  were  only  certain  that  the 
encapsulation  would  take  place.  It  is  true  that  the  adhesions  during 
the  first  forty -eight  hours  are  very  slight  and  easily  broken  down,  but 
we  have  no  means  of  distinguishing  between  those  cases  in  which 
strong  fibrinous  adhesions  will  be  formed  and  those  in  which  adhe- 
sions will  remain  rather  soft  throughout,  subjecting  the  jjatient  to  the 
constant  danger  of  a  spreading  or  general  peritonitis. 

According  to  McBurney,  80  per  cent,  of  the  cases  not  treated  b.y 
operation  recover.  Sahli  states  that  in  7,213  cases  of  apj)endicitis 
collected  by  himself  and  other  Swiss  physicians,  476  operations  Avere 
performed.  Of  the  remainder,  not  operated  upon,  8.8  per  cent,  died, 
while  91.2  ])er  cent,  recovered,  20  per  cent,  of  the  latter  having  re- 
]ai)ses.  The  figures  in  Hawkins'  series  of  cases,  treated  in  London 
at  a  time  when  operations  were  done  only  in  cases  of  well-developed 
abscess,  show  that  in  every  7  cases  5  recovered  without  operation,  1 
developed  localized  abscess  which  demanded  operation,  1  developed 
Vor..  VIII.— 30 
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general  peritouitia  and  died.  This  is  what  might  be  called  an  over- 
whelming mortality.  In  operating  very  early,  as  urged  by  McBuruey, 
the  mortality  is  certainly  far  less,  because  we  can  x'robably  save  all  of 
the  cases  which  would  develop  localized  abscesses  suitable  for  late 
incision,  and  also  a  certain  number  of  those  abscess  cases  which 
under  the  delayed  operation  died  of  septic  complications;  and  in 
addition  to  these  we  can  save  at  least  a  considerable  proportion  of 
those  cases  which  develop  general  peritonitis  at  the  very  beginning 
and  which  are  otherwise  inevitably  lost.  It  is  evident,  therefore,  that 
Pepper  is  in  error  in  his  statement  that  the  mortality  would  be  in- 
creased-ten  times  by  a  general  determination  to  operate  early.  The 
only  method  by  which  any  considerable  number  of  cases  of  general  peri- 
tonitis can  be  saved  is  by  making  it  the  rule  to  operate  on  all  cases  with 
the  very  first  symptoms,  for  when  the  peritonitis  gives  symptoms  it  is 
already  too  late  to  save  the  patient.  It  is  true  that  early  operations 
present  certain  dangers,  but  hardly  equal  to  the  extent  of  the  danger  in 
waiting,  because  the  latter  inevitably  condemns  about  one-seventh  of 
all  cases  of  appendicitis  to  death,  a  mortality  which  any  good  surgeon 
would  certainly  not  apiiroximate.  In  estimating  the  question  of  the 
time  for  the  operation,  we  must  disregard  the  actual  day  of  the  dis- 
ease. As  Jacobi  has  said,  the  operation  should  be  timely,  not  neces- 
sarily early.  In  other  words,  the  operation  may  be  postponed  when- 
ever the  surgeon  feels  reasonably  sure  that  he  has  a  case  which  will 
recover  without  operation  or  in  which  a  localized  abscess  wiU  form. 
The  number  of  oases  so  postponed  will  depend  upon  the  diagnostic 
power  of  the  physician  and  surgeon,  but  in  any  case  it  cannot  be  very 
large. 

In  a  general  way  the  indications  for  operations  may  be  expressed 
as  follows : 

1.  We  must  ojjerate  whenever  the  symptoms  of  suppuration  or 
perforation  are  very  clear,  provided  only  that  the  i^atieut's  strength 
will  be  equal  to  the  operation. 

2.  When  such  a  complete  collapse  is  jiresent  from  the  first  that 
operation  would  be  evidently  fatal,  it  must  be  either  given  up  or  post- 
poned until  some  reaction  has  been  brought  about. 

3.  Whenever  a  case  which  has  been  doing  fairly  well,  with  moder- 
ate symptoms,  suddenly  grows  worse,  either  by  a  rise  of  temperature, 
a  new  attack  of  pain,  vomiting,  or  distention  of  the  abdomen,  an  im- 
mediate operation  should  be  undertaken.  Especially  must  cases  with 
a  low  temperature  and  slow  pulse  rate  be  followed  with  suspicion.  A 
steadily  rising  temperature  and  pulse  rate  also  indicate  the  necessity 
for  operation.  One  of  the  best  guides  for  operation  will  be  found  in 
the  expression  of  the  patient's  face  and  his  attitude,  and  the  experi- 
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encecl  surgeou  will  be  able  to  make  a  diagnosis  aud  decide  tlie  prog- 
nosis by  these  signs,  hardly  to  be  described,  but  evident  enough  to 
his  practised  eye. 

Operation. — We  do  not  intend,  in  this  place,  to  go  into  the  tech- 
nique of  the  operation  for  appendicitis,  but  a  few  remarks  are  neces- 
sary. 

When  operation  is  performed  very  early  a  small  incision  will 
answer  for  the  removal  of  an  api^endix  with  slight  adhesions,  but  it 
should  not  be  too  small  for  the  surgeon  to  inspect  the  organ  and  to 
determine  whether  there  is  any  abscess  in  the  neighborhood,  as  gen- 
eral peritoneal  infection  might  easily  result  if  such  an  abscess  were 
incautiously  opened.  The  incision  recommended  by  McBurney  is 
excellent  for  this  purpose,  the  fibres  of  the  external  oblique  being 
sejjarated  in  the  line  of  their  course  and  being  retracted,  the  fibres  of 
the  internal  oblique  are  separated  as  they  run  in  the  opposite  direc- 
tion, and  thus  access  to  the  abdomen  is  gained.  Suture  of  the  inci- 
sion, if  no  ixis  is  found,  is  perfectly  possible,  and  if  the  McBurney 
method  be  followed  the  abdomen  is  not  weakened  in  the  least.  In 
the  abscess  cases  the  incision  should  be  placed  over  the  tumor.  If 
the  latter  is  low  down  an  incision  jiist  above  Pouiiart's  ligament  is 
best,  similar  to  that  fii'st  recommended  by  Parker.  If  the  tumor  is 
farther  inwards,  the  best  incision  is  one  through  the  rectus,  near  its 
outer  edge.  This  is  preferable  to  the  incision  directly  at  the  edge 
of  that  muscle  usually  recommended,  for  it  gives  a  broader  surface 
for  apposition.  A  vertical  incision  so  placed,  its  centre  being  at 
the  intersection  of  this  line  with  one  drawn  from  the  middle  of  Pou- 
part's  ligament  to  the  umbilicus,  lies  directly  over  the  base  of  the 
appendix,  while  its  lower  angle  enables  the  surgeon  to  explore  the 
pelvis  if  that  should  be  necessary. 

While  some  surgeons  recommend  the  removal  of  the  vermiform 
appendix  in  every  case  of  suppuration,  in  order  to  avoid  the  forma- 
tion of  fistula  and  the  possibility  of  recurrence,  the  general  opinion 
is  that  the  operation  should  not  be  carried  so  far  unless  the  condi- 
tions are  perfectly  favorable.  If  the  appendix  can  be  easily  removed, 
it  sliould  be  taken  out,  ligated  at  its  base,  and  the  iieritoneum  sutured 
over  the  stump,  but  it  is  foolish  to  risk  the  patient's  life,  in  the 
search  for  the  appendix,  by  shock  from  unduly  prolonging  the  oper- 
ation, or  by  breaking  down  protective  adhesions  and  setting  lap  a 
general  peritonitis. 

\Vlien  peritonitis  is  present,  the  same  right  lateral  incision  may 
be  fjmployed,  as  it  enables  the  surgeon  to  inspect  and  remove  the  ap- 
T'endix  at  tlio  same  time  that  lie  can  obtain  full  control  of  the  entire 
abdominal  cavity,  by  extending  the  incision  a  little  upwards. 
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When  thia  lateral  incision  has  been  used,  it  will  often  be  found 
expedient  to  make  a  small  median  incision  just  above  the  symphysis 
pubis  in  order  to  insert  a  drain  in  the  pelvis.  Many  surgeons,  with 
whom  the  writer  agrees,  believe  also  in  introducing  drains  through 
the  loin  on  each  side.  The  fluid  in  the  peritoneum,  whether  serum 
or  pus,  should  be  allowed  to  escape  and  should  be  thoroughly  dried 
out  with  sponges.  Adhesions  should  be  broken  down  in  all  direc- 
tions in  order  to  evacuate  encapsulated  collections  and  then  irrigation 
of  the  cavity  done  with  normal  salt  solution.  The  solution  should 
be  hot  in  order  to  avoid  shock.  Shock  must  also  be  avoided  by  keep- 
ing the  body  well  covered  and  having  the  room  heated,  spending  as 
little  time  as  jiossible  in  the  operation  (for  which  good  assistants  and 
other  facilities  are  an  absolute  necessity),  and  avoiding  prolapse  of 
the  bowel.  In  24  cases  of  this  character,  McBumej^  obtained  14  re- 
coveries. Abbe  reports  3  recoveries  in  7  cases  and  the  writer  can 
claim  2  recoveries  in  the  only  4  cases  operated  on  early  enough  to 
give  them  any  chance  of  success. 

Chronic  Appendicitis. 

Eelajjsing  appendicitis  is  a  chronic  form  in  which  the  symptoms 
never  entirely  cease  and  yet  diminish  at  intervals,  so  that  the  patient 
is  able  more  or  less  to  resume  his  usual  life.  The  term  recurrent 
appendicitis  should  be  reserved  for  those  cases  in  which  the  symp- 
toms entirely  disappear  so  that  the  patient  is  perfectly  well  for  a 
greater  or  less  length  of  time.  In  the  relapsing  form  the  patient  is 
never  entirely  well,  but  has  exacerbations  during  which  the  old 
symptoms  return.  These  cases  often  result  in  months  of  invalidism 
and,  although  a  spontaneous  cure  is  possible  by  careful  medical  treat- 
ment, it  is  so  uncertain,  at  least  as  to  the  time  necessary  to  secure  it, 
that  an  operation  is  often  decidedly  indicated. 

In  the  relapsing  cases,  usually  the  only  symi)toms  which  are  per- 
sistent between  the  exacerbations  are  the  pain  and  tenderness  in  the 
region  of  the  vermiform  and  the  local  tumor.  The  tumor  appears  to 
vary  in  size,  and  possibly  may  be  increased  in  some  cases  by  inflam- 
matory products  which  are  discharged  into  the  bowel,  but  more  prob- 
ably these  changes  are  due  to  the  collecting  of  ffcces  in  the  intestine 
at  the  point  of  inflammation.  It  is  questionable  whether  operation 
is  indicated  merely  by  the  presence  of  the  tumor  or  by  pain  alone, 
but  the  combination  of  the  two  is  a  strong  reason  for  interference,  and 
whenever  the  history  is  somewhat  vague  so  that  it  is  difficult  to  make 
a  distinction  between  appendicitis  and  neoplasms,  operation  should 
by  all  means  be  undertaken.  The  diagnosis  of  these  cases  is  not 
always  easy,  the  conditions  with  which  chronic  ai^pendicitis  is  most 
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likely  to  be  confused  being  neoplasm  of  some  form,  tuberculous  in- 
tiummatiou  of  tlie  bowel,  gall-stone  colic,  and  renal  colic.  The  two 
latter  can  be  differentiated  by  a  careful  consideration  of  the  symp- 
toms originating  from  the  liver  or  kidnej-.  The  general  condition 
may  give  a  clew  to  the  tuberculous  lesions,  but  there  is  no  decisive 
point  of  diagnosis  in  the  early  stages  of  neoplasm  between  that  condi- 
tion and  appendicitis— unless  it  be  the  absence  in  cases  of  tumor 
of  any  history  of  an  acute  attack  like  appendicitis.  In  fact,  localized 
abscesses  are  not  uncommon  in  the  later  stages  of  malignant  disease 
of  the  bowel. 

In  any  case  of  relapsing  appendicitis  the  usual  medical  measures 
must  be  given  a  thorough  test  before  operation  is  thought  of.  Treves 
recommends  the  use  of  intestinal  antiseptics,  such  as  salol.  Bej'ond 
that  the  diet  is  to  be  regulated  wdth  great  care  and  open-air  exercise 
is  to  be  encouraged  if  the  patient  is  able  to  be  up  and  about.  The 
bowels  must  be  kept  open  with  laxatives,  and  massage  of  the  iliac 
region  will  be  found  useful,  provided  it  is  carefully  done  and  that 
there  is  no  evidence  of  a  chronic  abscess. 

The  lesions  in  these  cases  are  quite  various,  the  most  common 
being  adhesions  of  some  form,  the  result  of  previous  attacks  of  in- 
flammation, which  have  left  the  organ  bent  and  adherent  and  in  a 
position  interfering  with  its  circulation  or  with  its  internal  calibre. 
Next  to  these  in  frequency  are  small  abscesses  in  the  neighborhood 
of  the  organ  werj  strongly  encapsulated.  Sometimes  the  difficulty  is 
not  so  much  the  interference  with  the  functions  of  the  appendix  as 
that  the  appendix  itself  or  the  adhesions  about  it  cause  chronic  intes- 
tinal obstruction,  acting  like  bands,  or  the  trouble  may  come  simply 
from  the  mass  of  inflammatory  adhesions  about  the  organ.  In  some 
cases  a  vei'y  hard  faecal  concretion  may  cause  the  attacks.  In  some 
cases  we  find  an  empyema,  the  appendix  being  full  of  pus,  and  nearly 
or  quite  shut  off  b}'  a  stricture  or  by  a  twist,  so  that  it  can  with 
difficulty  empty  itself  into  the  bowel.  In  other  cases,  like  one  observed 
by  the  writer,  there  may  be  merely  cystic  dilatation  of  the  organ. 

The  apijendix  may  be  entirely  surrounded  by  omentum  or  buried 
in  dense  adhesions.  In  some  of  these  cases  the  small  abscesses  will 
be  found  limited  l>y  omental  adhesions,  and  although  usually  adherent 
to  the  abdominal  wall  they  may  be  apparently  movable  in  the  ab- 
dominal cavity  under  the  examining  hand. 

The  mortality  of  the  operation  for  relapsing  appendicitis  is  slight. 
Some  (>(  the  07)erations  are  very  easy,  others  are  (|uiie  difficult.  The 
infjrtality  in  over  400  cases  collected  by  Bull  was  only  2  ])er  cent.,  but 
he  estimates  it  to  be  in  reality  about  5  per  cent.,  which  appears  to  be 
tolerably  near  the  truth. 
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Recurrent  Appendicitis. 

lu  the  recurrent  cases  one  can  never  say  that  each  attack  will  not 
be  the  last,  and  therefore  it  is  less  easy  to  advise  operation  than  in 
the  relax^sing  form,  unless  the  attacks  are  very  frequent  or  of  increas- 
ing severity.  It  is  difficult  if  not  impossible  to  state  the  in-oguosis 
of  any  attack,  for  it  is  never  safe  to  dejaend  upon  the  history  of  the 
preceding  ones,  as  attacks  of  great  severity  may  occur  in  cases  in 
which  previously  they  had  always  been  light.  On  the,  other  haud, 
the  first  attack  may  be  the  most  severe.  Operations  in  this  form  of 
the  disease  are  not  generally  recommended,  and  yet  if  the  symptoms 
(pain,  constipation)  are  siifficiently  severe  to  warrant  the  slight  risk 
of  an  operation,  and  certainly  if  a  tender  or  thickened  appendix  can 
be  felt,  it  would  seem  justifiable  to  remove  the  organ.  Some  of  these 
operations  are  very  easy,  and  others  may  be  very  difficult,  and  it 
should  be  noted  that  the  character  of  the  sj'mptoms  gives  no  clew  as 
to  the  amount  of  adhesions  and  the  difficulty  of  the  removal  of  the 
organ. 

Pebforation  of  the  Stomach  and  Intestine. 

Perforation  of  the  Stomach. 

Perforation  of  the  stomach  may  be  the  result  of  traumatism,  of 
round  ulcer,  or  of  malignant  disease.  In  the  traumatic  form  the  rup- 
ture may  be  produced  in  rare  cases  by  distention  of  the  organ  with 
either  food  or  gas.  It  is  usually  the  result  of  contusion  of  the  abdo- 
men with  laceration  of  the  coats  of  the  stomach  as  they  are  crushed 
against  the  spine.  Traumatic  rupture  may  be  produced  by  very 
slight  causes,  particularly'  if  there  should  be  an  old  ulcer  in  the  or- 
gan, closed  by  adhesions  or  almost  perforated.  Even  in  health  a 
child  has  been  known  to  sufi'er  from  rupture  of  the  stomach  simply 
from  stumbling  and  falling  against  the  edge  of  a  step  in  going  up- 
stairs. The  prognosis  in  these  injuries  is  better  than  that  for  similar 
injuries  of  the  intestines,  probably  because  the  contents  of  the  stom- 
ach are  less  irritating  to  the  peritoneum,  and  yet  general  peritonitis 
with  a  fatal  result  is  the  rule. 

Pound  ulcer  of  the  stomach,  which  causes  the  most  frecpieut  per- 
foration of  the  organ,  according  to  Nolte  and  Ewald,  occurs  about  the 
greater  curvature  in  54  per  cent.,  at  the  pylorus  in  32  per  cent.,  and 
on  the  anterior  wall  in  only  7  per  cent.  It  occurs  on  the  posterior 
wall  in  5  i)er  cent,  and  at  the  cardia  in  2  per  cent.  Welch  has  shown 
that  fatal  perforation  takes  place  in  05  per  cent,  of  the  cases  of  round 
ulcer.    Nearly  all  of  the  cases  operated  upon  have  had  an  ulcer  on 
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the  anterior  wall  near  the  lesser  curvature.  In  the  cases  collected  by 
Weir  43  were  on  the  anterior  wall,  11  on  the  posterior  wall,  and  6  on 
the  lesser  curvature,  but  of  those  on  the  anterior  wall  it  was  stated 
in  two-iifths  that  the  ulcer  was  situated  near  the  lesser  curvature. 
Gould  has  shown  that  although  so  few  ulcers  are  found  on  the  ante- 
rior wall,  85  per  cent,  of  them  perforate,  and  this  may  reconcile  the 
two  sets  of  statistics. 

In  cases  of  round  ulcer  a  history  of  stomach  disturbance  will  pre- 
cede the  perforation.  This  may  amount  only  to  a  slight  indigestion, 
but  as  a  rule  the  symptoms  will  consist  of  severe  pain,  aggravated  hj 
taking  food,  vomiting,  and  often  hrematemesis.  Weir  and  Foote  have 
collected  78  cases,  in  37  per  cent,  of  which  there  were  distinct  symp- 
toms of  ulcer.  In  55  per  cent,  there  were  only  vague  symptoms  of 
stomach  indigestion,  and  in  8  per  cent,  the  course  had  been  so  insid- 
ious that  there  had  been  no  symptoms  whatever,  and  the  diagnosis 
could  not  be  made.  Brinton  states  that  two-thirds  of  the  cases  of 
round  ulcer  occur  in  women.  In  Weir's  cases  of  laparotomy  for  this 
condition,  however,  five-sixths  of  the  cases  were  females.  The  aver- 
age age  of  the  women  in  Weir's  series  was  25  years.  Only  one- 
fourth  of  the  cases  were  over  that  age.  Of  the  males,  the  average 
was  39  years,  and  only  one-fourth  of  the  cases  were  under  40  years. 

When  an  ulcer  perforates  slowly,  adhesions  form  on  the  outside  of 
the  stomach,  which  thicken  the  base  of  the  ulcer  by  attaching  the 
stomach  to  the  omentum  so  that  a  considerable  hollow  may  be  formed 
by  the  ulceration  without  opening  the  general  peritoneal  cavity.  The 
colon  and  small  intestine  are  occasionally  connected  with  the  stomach 
by  ulceration.  More  frequently  localized  abscesses  are  formed  after 
adhesion  to  the  spleen  or  the  liver.  If  the  adhesions  do  not  form 
rapidly  enough,  general  peritonitis  results.  The  symptoms  of  per- 
foration into  the  general  peritoneal  cavity  are  pain  in  the  epigastrium, 
often  extending  over  the  entire  abdomen  at  first,  and  occasionally  felt 
low  down  in  the  right  iliac  fossa.  Collapse  follows  the  pain  and  the 
result  may  be  death  within  a  few  hours.  More  frequently  the  patient 
reacts.  It  is  the  general  ojjinion  that  vomiting  is  absent  in  cases  of 
peritonitis  due  to  perforation  of  tlie  stomach,  but  Struve  has  shown 
that  it  is  j)resent  in  two-thirds  of  the  cases,  being  absent  only  when 
there  is  a  large  opening.  A  very  important  symptom,  if  present,  is 
the  loss  of  dulness  on  percussion  over  the  liver  owing  to  the  falling 
away  of  that  organ  from  the  abdominal  wall.  This  has  already  been 
discussed  elsewliei'e.  The  ordinary  symi^toms  of  peritonitis  then 
ff)llow  or  the  cases  may  nin  an  nsidious  course  witliout  sym]itonis. 

Weir  i)oints  out  that  in  some  cases  a  tumor  may  be  ])resont  if  the 
ulcer  be  an  old  one  and  the  walls  of  the  stomach  be  much  thickened, 
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or  if  tliat  organ  be  liekl  to  the  abdomiual  wall  by  adbesious.  The 
diagnosis  is  sometimes  very  difficult  if  no  symptoms  of  previous 
stomach  difficulty  are  to  be  had.  In  some  cases  the  vomiting  of 
blood,  which  has  been  present  in  the  previous  history,  may  stop 
when  perforation  has  taken  place.  Eigidity  of  the  abdomiual  mus- 
cles will  be  more  marked  on  the  left  side  in  these  cases,  in  contra-dis- 
tiuction  to  peritonitis  in  the  neighborhood  of  the  gall  bladder  or  the 
appendix.  Intestinal  obstruction  may  often  be  present,  but  the  diag- 
nosis from  true  intestinal  obstruction  can  very  easily  be  made  by  the 
fiecal  vomiting  of  the  latter.  One  case  is  on  record  showing  that  a 
simple  neuralgia  of  the  stomach  may  cause  symptoms  of  perforation. 
This  case  was  one  in  which  laparotomy  had  been  performed  for  per- 
foration of  the  stomach.  A  few  days  later  a  similar  attack  of  pain 
occurred  and  the  surgeon  reopened  the  abdomen,  fearing  that  another 
ulcer  had  perforated.  Nothing  was  found  and  the  |)atieut  made  a 
good  recovery,  although  a  few  days  later  a  third  attack  of  psbin  took 
place  and  was  quieted  by  morphine. 

The  course  of  the  disease,  when  perforation  has  occurred,  -  is 
usually  steadily  downwards.  The  results  of  the  perforation  will  be 
either  a  local  or  a  general  peritonitis.  In  the  former  case  an  abscess 
may  be  formed  and  this  will  be  intraperitoneal  or  extraperitoneal 
according  to  the  situation  of  the  perforation.  The  extraperitoneal 
cases  naturally  give  the  best  prognosis.  Besides  the  cases  of  general 
peritonitis,  we  have  those  of  peritoneal  sepsis  in  which  the  patient  is 
overwhelmed  by  septic  poisoning  before  any  inflammation  of  the  peri- 
tonitis can  be  set  up.  The  prognosis  of  the  disease  usuallj'  depends 
upon  the  question  of  operation.  Pariser  has  collected  15  cases  of 
supposed  recoveries  without  operation.  According  to  Barling,  95  pev 
cent,  of  the  eases  die.  In  those  which  have  been  reported  as  recover- 
ies the  diagnosis  is  not  beyond  question.  Weir  shows  that  when  the 
o]jeration  was  done  within  twelve  hours,  as  was  the  case  in  23  cases, 
only  39  per  cent.  died.  From  twelve  to  tweutj'-four  hours  elapsed  in 
17  cases,  and  76  per  cent,  died ;  and  over  twenty -four  hours  elapsed 
in  32  cases,  and  87  per  cent.  died.  It  is  therefore  evident  that  oper- 
ation must  be  immediate  if  good  results  are  to  be  obtained.  The 
operation  consists  in  a  laparotomy  done  by  a  median  incision  above 
the  umbilicus.  If  the  perforation  cannot  be  found  at  once,  a  trans- 
verse incision  on  the  right  or  left  should  be  added  in  order  to  give 
better  access  to  the  parts. 

Perforation  of  cancer  of  the  stomach  in  malignant  disease  is  rare, 
but  West  has  reported  a  case  in  which  a  sudden  rupture  of  the  stom- 
ach through  a  cancerous  ulcer  occurred  in  a  woman  fifty-six  years  of 
age  -without  injury  or  over-exertion.    The  diagnosis  in  such  a  case 
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can  be  made  by  the  history  aud  by  the  existence  of  a  tumor.    General  j 
peritonitis  is  rare  in  these  cases,  although  abscesses  are  occasionally 
found  in  connection  with  them. 

Ulcer  of  the  Duodenum. 

This  rare  disease  should  be  classified  with  ulcer  of  the  stomach.  ; 
Although  Latham  in  8,192  post-mortems,  including  116  cases  of  per-  | 
foration  of  the  intestine,  found  only  12  cases  in  which  the  perforation  i 
took  place  in  the  duodenum,  16  cases  of  laparotomy  for  this  condition  j 
have  been  placed  on  record  within  the  last  six  years.    Of  Latham's  12  i 
cases,  10  were  men;  of  Kelynack's  6  cases,  all  were  men;  and  of  the  \ 
9  cases  collected  by  Weir  and  Foote,  8  were  men.    Adding  to  Weir's  j 
series  ceiiain  other  cases,  we  obtain  a  total  of  16  cases,  of  which  all  1 
but  2  were  in  men.    This  is  a  curious  contrast  to  the  j)roportion  of 
the  sexes  with  regard  to  ulcer  of  the  stomach  and  is  important  practi- 
cally on  account  of  the  diagnosis.    The  symptoms  of  ulcer  of  the 
duodenum  are  similar  to  those  of  ulcer  of  the  stomach,  the  onl.y  differ- 
ence being  that  vomiting  is  less  marked  and  that  i)ain  after  eating  j 
occurs  two  to  four  hours  later.    The  symptoms  may  be  very  marked 
or  the  patient  may  be  entirely  without  symptoms  except  slight  occa- 
sional attacks  of  pain.    Strong  healthy -looking  young  men  who  have  ' 
comi^lained  of  nothing  previously  have  been  suddenly  seized  with  a 
general  peritonitis,  set  up  by  perforation  of  these  ulcers.    The  aver- 
age ago  of  the  patients  is  forty-two,  many  being  from  twenty  to  thirty' 
years  of  age.    The  diagnosis  of  the  situation  of  the  perforation  is  im- 
possible unless  the  history  gives  the  clew,  the  peritonitis  in  these 
cases  ha\'ing  been  generally  supposed  to  be  due  to  ulcer  of  the  stom- 
ach, or  appendicitis,  or  eA^en  lead  colic.    In  the  male,  when  perfo- 
ration of  the  stomach  is  suspected  aud  not  found,  the  duodenum 
should  always  be  examined.    Shield  emphasizes  the  lack  of  faecal 
odor  of  the  pus  in  these  cases.    This  characteristic  of  the  fluid  would 
of  course  also  hold  good  for  perforation  of  the  stomach. 

Perforation  of  the  Boivel  vi  Typhoid  Fever.  \ 

The  not  uncommon  occurrence  of  perforation  of  an  ulcer  in  the 
course  of  a  typlund  fever  is  invariably  followed  by  peritonitis,  usually 
of  a  general  character  aud  almost  invariably  terminating  fatall.y.  , 

The  fnjrnptoms  are  those  of  peritonitis  developing  suddenly  in  the  I 
course  of  an  ordinary  typhoid  fever.    As  a  rule  it  occurs  quite  late  in 
tlie  disease  when  the  ])atient  is  exhausted  by  the  process  and  the  col- 
lapse therefore  is  all  the  more  severe.    In  some  cases,  however,  es- 
pecially the  so-called  amijulant  cases,  the  patient  may  be  in  a  fair  ! 
condition.    Such  cases  of  perforation  may  recover  under  medical  > 
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treatment,  but  do  so  very  rarely.  The  questiou  of  operation  has 
often  been  discussed,  but  the  weakness  of  the  patient  is  almost  pro- 
hibitory. It  is  also  not  very  easy  to  find  the  seat  of  the  perforation, 
although  generally  this  takes  place  in  the  lower  part  of  the  ileum 
and  in  the  neighborhood  of  the  caecum. 

The  diagnosis  is  made  by  the  symptoms  of  suddenly  developing 
peritonitis.  In  one  instance  a  peculiar  gurgle  was  heard  at  the  seat 
of  the  perforation,  caused  by  the  passing  in  and  out  of  gas  and  fluid 
with  respiration,  as  demonstrated  at  the  autopsy. 

There  is  great  difficulty  in  estimating  the  'p^'ognosis  because  of  the 
possibility  of  errors  in  diagnosis  unless  operation  has  been  done ;  but 
even  taking  the  most  liberal  view  of  the  case,  the  prognosis  without 
operation  is  almost  absolutely  fatal. 

Treatment.- — certain  number  of  patients  have  been  subjected  to 
lapai'otomy,  and  after  caref ull}'^  sifting  out  those  of  uncertain  diagnosis, 
seventeen  cases  remain  on  record,  in  three  of  which  a  cure  was 
obtained  (Abbe).  For  the  present  we  may  say  that  the  indications 
are  to  perform  an  operation  if  there  is  no  great  collapse,  or  if  the 
l^atient  reacts  fairly  well  from  it  and  there  is  hope  that  his  strength 
will  suffice  for  recovery. 

PERrroNTTis  Originating  from  the  Female  Genitals. 

Pelvic  peritonitis  was  first  properly  described  by  Bernutz  in  1857. 
Previous  to  that  time  these  cases  had  been  supposed  to  be  inflamma- 
tion of  the  cellular  tissue  and  were  therefore  all  included  in  the  title 
pelvic  cellulitis,  but  since  then  it  has  gradually  become  evident  that 
cellulitis  is  (luite  rare  and  that  all  of  the  cases  of  pelvic  inflammation 
are  entirely  limited  to  the  peritoneum  or  are  at  least  accompanied  by 
jieritonitis. 

Over  one-half  of  all  women  have  signs  of  previous  peritonitis  in  the 
shape  of  adhesions  in  the  pelvis ;  this  includes  those  of  all  ages,  married 
or  single.  The  most  usual  route  of  the  infection  is  through  the  tubes, 
from  a  pyosalpinx  originating  either  in  an  ordinary  endometritis,  in 
gouorrhoeal  infection,  or  in  puerperal  septic  processes.  The  puer- 
peral infection  may,  however,  also  reach  the  peritoneum  directly 
through  the  uterine  wall,  as  already  described  in  considering  the  bac- 
teriology of  peritonitis.  This  septic  infection  is  more  common  in 
abortion  than  in  natural  labor.  When  pyosalpinx  already  exists,  an 
attack  of  peritonitis  may  be  brought  on  by  the  menstrual  flo^v,  by 
wetting  the  feet,  by  falls  on  the  buttocks,  and  also  by  pelvic  examina- 
tions or  operations.  We  may  distinguish  three  forms  of  this  perito- 
nitis :  the  acute,  the  subacute,  and  the  chronic.  In  the  acute  form 
there  will  be  intense  pain  in  the  pelvis,  a  chill,  an  anxious  expression 
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of  the  face,  a  temperature  usually  moderate  but  occasionally  reaching 
105°  F.,  and  a  pulse  thready  and  frequent,  although  in  some  cases 
it  may  be  slow  and  feeble.  Constipation  or  diarrhoea  may  be  pres- 
ent. Defecation  and  micturition  are  apt  to  be  painful  on  account  of 
the  movement  of  the  inflamed  peritoneum.  Some  tympanites  de- 
velops in  the  lower  part  of  the  abdomen  with  great  pelvic  tender- 
ness. The  thighs  may  be  drawn  up,  the  j)atient  lying  flat  on  the 
back  and  fearing  every  movement.  It  is  very  common  to  have  metror- 
rhagia. Nausea  and  vomiting  may  be  marked.  In  very  bad  cases 
the  local  symptoms  may  be  obscure;  the  i^atient  suffering  from  peri- 
toneal septicaemia,  as  shown  by  low  temperature,  rapid  feeble  pulse, 
and  even  collapse. 

The  changes  in  the  peritoneum  in  these  cases  are  those  of  adhesive 
peritonitis,  but  pus  often  forms  in  the  later  stages.  The  duration  of 
the  attack  is  uncertain,  being  never  less  than  four  or  five  weeks,  even 
if  it  end  in  resolution  later.  Relapses  are  very  common,  and  they 
may  be  ascribed  to  fresh  infection  by  leakage  from  the  tubes.  The 
abscesses  which  form  may  empty  into  the  bowel,  the  vagina,  or  the 
bladder,  or  externally,  the  most  frecxuent  evacuation  probably  being 
into  the  bowel.  If  they  are  prolonged  in  their  course,  pya3mia  may 
be  set  up  which  will  be  shown  by  a  catarrhal  inflammation  of  the 
bowels  with  the  formation  of  ulcers  or  by  a  purulent  bronchopneu- 
monia. The  subacute  form  may  show  no  pain  and  no  fever.  Slight 
ienderness,  Avhich  may  only  be  felt  on  examination,  and  frequent  mic- 
turition may  be  the  sole  symj^toms,  the  patient  going  about  as  usual. 

In  the  chronic  form,  the  symptoms  may  be  very  slight  or  moder- 
ately severe,  or  they  may  be  very  acute  at  the  beginning ;  otherwise 
they  resemble  the  previous  forms.  General  peritonitis  may  start  from 
any  of  these  varieties,  naturally  being  the  most  common  in  the  acute 
form.  The  local  symptoms  in  all  of  these  forms  are,  fixation  of  the 
uteiiis,  tenderness  and  swelling  of  the  appendages,  the  tubes  being 
either  simply  thickened  (sometimes  three  or  four  times  the  thickness 
of  their  walls)  or  they  may  be  distended  into  sacs  containing  pus. 
One  will  usually  be  felt  in  Douglas'  cul-de-sac,  and  the  other  on  one 
side  of  the  uteinis. 

In  the  (Ucupmsis  the  main  point  is  to  prove  the  existence  of  pj^osal- 
pinx,  which  with  the  symptoms  just  mentioned  will  establish  the 
diagnosis  of  pelvic  peritonitis,  for  a  pure  pelvic  cellulitis  is  so  rare 
that  it  need  seldom  be  considered.  The  diagnosis  from  pelvic  hsema- 
tocele  is  not  always  easy,  but  well-marked  cases  of  the  latter  Avill 
show  shock  and  antemia  from  loss  of  blood,  pain  from  the  ]n'essure 
of  the  blood  upon  the  sun-ounding  pai'ts,  vomiting,  and  usually  a 
tumor  which  can  be  felt  above  the  brim  of  the  pelvis. 
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The  prognosis  depends  upon  the  severity  of  the  iufectiou  f.ud  the 
extent  of  the  inflammation.  The  peritonitis  may  end  by  resolutiou, 
and  if  the  original  tubal  disease  is  not  very  serious  that  tube  may  re- 
cover and  the  patient  remain  well ;  but  in  case  of  great  alteration  of 
the  tubal  structures,  the  probability  is  that  the  patient  wiU  be  j)er- 
manently  invalided  by  the  tendency  to  constant  recurrence  of  the 
peritoneal  inflammation. 

The  ireatment  of  pelvic  peritonitis  resolves  itself  into  the  treat- 
ment of  the  pyosalpiux  from  which  it  almost  iuvaj.-iably  arises.  If 
the  pyosalpinx  can  be  cured  by  local  measures  and  general  medical 
ti'eatment  the  peritonitis  will  seldom  need  further  attention.  If  the 
pyosalpinx  require  operation,  this  must  be  delayed  until  the  acute 
stage  of  the  peritonitis  has  passed.  Only  in  cases  in  which  a  general 
peritonitis  exists  already  or  is  threatened,  is  an  immediate  operation 
to  be  attempted.  If  abscesses  form,  they  may  be  treated  by  simple 
incision  and  drainage  if  the  patient's  condition  is  such  as  not  to  allow 
a  more  thorough  operation,  but  the  tubes  should  be  removed  if  pos- 
sible by  the  vagina  or  by  a  laparotomy  above.  Pelvic  peritonitis 
cannot  be  cured  without  suppressing  the  cause  of  it,  the  inflamed 
tube. 

Puerperal  Peritonitis. 

Puerperal  peritonitis,  or,  as  it  is  often  termed,  puerperal  fever 
with  peritonitis,  may  be  either  local  or  general  in  its  symptoms.  It 
appears  about  three  daj's  after  labor,  rarely  after  the  fifth  day.  In 
some  cases  infection  takes  place  before  labor,  and  the  inflammation 
may  occur  immediately  after  delivery.  The  inflammation  begins  with 
a  severe  chill,  which  may  last  for  hours.  The  temperature  rises  from 
103°  to  105°,  ranging  much  higher  than  in  pelvic  cellulitis  from  a  simi- 
lar infection.  The  pulse  reaches  110  or  140  per  minute,  but  in  some 
cases  the  slow  pulse  which  is  the  rule  after  labor  continues,  being 
only  from  50  to  70  in  the  minute  even  when  the  temperature  is  104^. 
The  genei'al  symptoms  will  be  occasional  vomiting  (not  very  com- 
mon) ,  headache,  insomnia,  and  sweating.  There  will  be  tympanites, 
great  pain  in  the  pelvis  at  the  onset,  which  is  followed  later  by 
tenderness.  The  bowels  will  be  constipated  and  occasionally  diar- 
rhoea develops,  in  the  septic  cases  particularly.  There  may  be 
frequent  urination,  owing  to  the  inflammation  of  the  peritoneal  coat 
of  the  bladder.  Seventy  per  cent,  of  the  cases  end  in  the  first  week, 
20  per  cent,  in  the  second  week,  and  10  per  cent,  last  longer  (Lusk). 
If  resolution  takes  place  the  symi)toms  may  end  in  crisis  and  there 
may  be  marked  collapse,  froiu  which,  however,  the  patient  can  gener- 
ally be  roused  by  stimulation.    If  an  abscess  form,  it  may  discharge 
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externally  uuder  Poupart's  ligameut,  or  iu  the  rectum,  vagina,  or 
bladder.  Iu  some  cases  the  disease  spreads  and  becomes  general. 
In  this  event  the  severe  chill  may  be  present  or  absent,  but  the  paiu 
is  very  intense  and  is  felt  over  the  whole  abdomen,  being  tearing  iu 
character,  constant,  or  paroxismal.  The  tympanites  may  be  ex- 
treme. The  vomiting,  at  first  green,  Avill  later  become  almost  faecal, 
the  contents  of  the  upper  part  of  the  bowel  being  evacuated.  Some- 
times constipation  will  be  present  and  sometimes  diarrhoea.  The 
temperature  w-ill  rise  to  104°  or  105°  and  the  pulse  reach  120  to  160, 
beiug  hard,  tense,  and  wiry.  There  may  or  may  not  be  sweating. 
As  recovery  begins  a  tumor  will  be  felt  in  the  abdomen,  made  up  of 
the  adherent  bowel,  and  exudate  may  be  enclosed  between  the  coils. 
Douglas'  cul-de-sac  will  be  felt  bulging  downwards  iu  the  j)elvic  ex- 
amination. Iu  these  forms  of  peritonitis,  also,  septicaemia  may  sud- 
denly' develoj)  with  a  chill,  high  tempei-ature,  and  small  but  rapid 
pulse.  Tymi^anites  appears,  but  without  tenderness,  the  tongue 
remaining  clean,  sweating  and  epistaxis  coming  on,  and  delirium  or 
somnolence  early  setting  in.  Before  the  patient  becomes  delirious, 
she  is  generally  indifferent  to  her  surroundings.  Death  may  take 
place  in  from  two  to  twenty -one  days. 

Medical  treatment  has  been  the  rule  in  these  cases  of  i^uerperal 
Ijeritonitis,  but  Bouilly  has  succeeded  iu  saving  one  or  two  patients 
by  laparotomy.  The  feeble  condition  of  these  patients  and  the  fact 
that  the  peritonitis  is  very  often  one  without  exudate,  and  further, 
the  fact  that  the  symptoms  are  due  to  the  foul  condition  of  the  uterus, 
causing  also  a  general  septicaemic  infection,  make  the  prognosis  of 
operation  in  these  cases  by  far  less  favorable  than  in  ordinary  peri- 
tonitis. 

Subphrenic  Abscess. 

Subphrenic  abscess  is  a  form  of  local  peritonitis  which  has  only 
recently  been  properly  studied  from  the  clinical  side,  although  it  has 
long  been  observed  in  autopsies.  The  abscesses  arise  from  various 
causes,  most  frequently  from  a  perforating  ulcer  of  the  stomach  or 
duodenum,  and  next  from  the  appendix,  from  abscess  of  the  kidneys, 
and  less  often  from  cholecystitis,  i)erforation  of  the  intestine  else- 
where, or  even  sujjpuration  in  the  pelvis  (Maydl).  They  have  been 
traced  to  every  organ  of  the  abdomen,  even  the  i)ancreas  has  at  last 
furnished  one  example.  These  abscesses  are  intrai)eritoneal  in  a 
large  majority  of  cases.  Extraperitoneal  abscesses  are  not  apt  to  be 
so  clearly  subphrenic,  as  they  develoi)  outside  of  the  peritoneum,  and^ 
although  they  bulge  into  the  abdominal  cavity  below  the  diaphragm, 
they  are  unable  to  8ei)arate  the  peritoneum  from  that  muscle  and 
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therefore  do  not  lie  so  closely  in  contact  with  it  as  the  intraperi- 
toneal variety. 

The  abscesses  reach  a  large  size,  depressing  the  stomach  and  the 
spleen  on  the  left  side  and  the  liver  on  the  right  from  their  natural 
position,  crowding  the  diaphragm  upwards  into  the  chest  to  the  level 
of  the  fourth  and  even  the  third  rib.  They  often  involve  the  chest 
secondarily,  and  this  infection  may  take  place  by  means  of  the 
lymphatics  without  there  being  an  actual  perforation  of  the  dia- 
phragm. In  other  cases  there  will  be  an  opening  through  the  dia- 
phragm, and  multiple  openings  have  been  observed.  The  conse- 
quence of  this  invasion  of  the  chest  is  the  formation  of  an  empyema, 
or  if  the  lung  bo  adherent  they  may  perforate  it  and  an  abscess  of  the 
lung  or  a  purulent  bronchopneumonia  result.  Rare  instances  are  on 
record  in  which  a  cure  has  followed  the  j)erforation  of  an  abscess  iuto 
the  lung,  the  pus  being  coughed  up.  From  one-third  to  one-half  of 
these  abscesses  contain  gas  in  their  cavity,  this  being  due  to  their 
frequent  communication  with  gas-containing  organs.  The  bacteria 
concerned  in  this  suppuration  are  those  which  are  found  in  the  vari- 
ous conditions  which  give  rise  to  it. 

The  symptoms  of  subphrenic  abscess  make  a  continuous  history 
with  that  of  the  disease  from  which  they  take  their  origin.  The  most 
frequent  of  these,  as  we  have  said,  is  the  perforating  ulcer  of  the 
stomach  or  duodenum.  In  such  cases,  if  an  abscess  develop,  there 
wiU  be  a  severe  pain  in  the  upper  part  of  the  abdomen  and  signs  of 
local  peritonitis,  and  finally  the  physical  signs  of  the  abscess  itself. 
From  one-half  to  one-third  of  these  cases  involve  the  chest,  forming 
an  empyema  or  perforating  into  the  lung. 

The  diagnosis  must  be  made  from  empyema,  abscess  or  suppurating 
hydatid  of  the  liver,  abscess  of  the  si:)leen,  imeumothorax,  and  some 
abdominal  conditions;  but  most  important  is  the  distinction  from  em- 
pyema and  abscess  of  the  liver.  In  empyema  the  upper  surface  of  the 
fluid  will  describe  a  curved  line  on  the  side  of  the  chest,  with  its  con- 
cavity turned  upwards.  In  subphrenic  abscess  the  upper  limit  of  the 
fluid  will  also  be  a  curved  line,  but  the  convexity  will  look  upwards, 
the  pus  being  contained  beneath  the  dome  of  the  diaphragm.  If  the 
aspirating  needle  be  inserted,  the  flow  of  the  fluid  from  it  will  be  re- 
versed in  the  two  cases,  the  flow  being  the  strongest  in  emi)yema  on 
expiration,  and  in  subphrenic  abscess  on  inspiration,  the  pressure  of  the 
diaphragm  making  the  difference.  If  gas  only  is  contained  in  the  cav- 
ity which  the  needle  enters,  its  passage  in  and  out  will  show  the  same 
pecidiarities,  and  can  be  demonstrated  by  connecting  the  needle  with 
the  manometric  tube  or  by  holding  a  lighted  match  where  the  cm-i'eut 
can  affect  the  flame.    If  the  exploratory  puncture  show  serum  at  first 


SUBPHRENIC  ABSCESS. 


479 


and  then  later  (at  a  deeper  level)  pus,  a  subphrenic  abscess  may  be 
suspected,  the  serum  coming  from  the  i)leura  which  is  first  punctured 
by  the  needle.  The  movement  of  the  needle  may  give  some  clew,  as 
in  empyema  it  will  be  stationary,  but  in  subphrenic  abscess,  having 
entered  the  diaphragm,  it  will  follow  the  movements  of  that  muscle; 
but  this  sign  is  not  altogether  to  be  relied  upon  because  in  many  cases 
of  subphrenic  abscess  the  diaphragm  is  paralj'zed  by  the  inflam- 
mation or  by  distention,  and  the  needle  will  then  be  stationary  as 
in  empy.Bma.  If  the  abscess  be  on  the  left  side,  the  disaijpearance 
of  the  resonant  percussion  area  over  the  so-called  space  of  Traube 
(between  the  precordium  and  the  seventh  rib)  will  be  important,  for 
this  loss  is  found  only  in  the  most  extensive  cases  of  empyema.  Lit- 
ten's  diaphragmatic  sign  is  of  importance,  this  sign  being  the  draw- 
iug-in  of  the  intercostal  spaces  one  after  another,  as  contraction  of 
the  diaphragm  takes  place  normally.  If  subphrenic  abscess  be  pres- 
ent this  drawing-in  will  be  absent  on  that  side. 

It  often  will  be  difficult  if  not  impossible  to  make  a  diagnosis 
between  subphrenic  abscess  and  abscess  of  the  liver.  It  has  been 
suggested  that  as  abscess  of  the  liver  generally  contains  sterile  pus, 
this  fact  might  be  emj^loyed  to  settle  the  diagnosis.  Usually  an  ab- 
scess of  the  liver  will  displace  the  liver  downwards,  while  subphrenic 
abscess  wiU  be  likely  to  lift  the  diaphragm.  Abscess  of  the  liver  may 
change  the  shape  of  the  liver. 

The  diagnosis  between  pneumothorax  and  subphrenic  abscess  may 
be  made  by  the  fact  that  in  the  former  condition  no  respiratory  mur- 
mur will  be  heard  at  the  apex  of  the  lung  on  the  diseased  side,  and 
that  lesions  of  different  kinds  will  be  found  in  the  other  lung.  Rigal 
has  reported  a  curious  case  in  which  an  extreme  tympanitic  disten- 
tion of  the  colon  gave  rise  to  the  suj)position  that  there  was  a  sub- 
I)hrenic  abscess  with  gas,  but  this  error  must  be  a  very  rare  one. 

The  prognosis  of  this  condition  without  operation  is  very  bad,  the 
best  that  can  be  hoped  being  the  formation  of  a  fistula  through  the 
side  of  the  chest,  for  if  this  remains  open  and  thoroughly  drains  the 
cavity  of  jnis,  a  cure  may  be  obtained.  The  abscess  has  been  ob- 
served to  break  through  into  the  lung,  into  the  stomach  or  intestine, 
and  even  into  the  bladder,  the  patient  usually  succumbing  after  a 
long  illness. 

According  to  Weir  34  cases  are  on  record  in  which  an  operation 
has  })een  done,  with  15  cures — a  percentage  of  recovery  rather  below 
that  of  Nowack,  who  estimates  the  cures  at  55  per  cent.  The  treat- 
ment should  bo  iucision  and  drainage  as  sooji  as  a  diagnosis  can  be 
made.  The  operation  can  be  done  by  resection  of  a  rib  and  opening 
tlie  abscess  through  the  diaphragm.    If  the  pleura  is  free  at  the  point 
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of  incisiou  its  two  layers  are  to  be  sutured  by  a  ring  of  sutures  and 
the  abscess  evacuated  through  this  ring,  which  can  be  safely  done 
without  causing  pneumothorax  or  infecting  the  pleural  cavity.  The 
complications  must  be  treated  as  they  arise,  and  if  possible  the  cause 
of  the  disease  should  be  removed — perforations  of  hollow  viscera 
being  closed  by  suture  for  instance. 

Tuberculous  Peritonitis. 

Tuberculosis  of  the  i)eritoneum  is  due  to  the  Bacillus  tuberculosis. 
There  are  various  types  of  the  disease  which  may  be  classified  by  the 
pathological  changes.  In  some  the  tubercles  are  found  in  the  peri- 
toneum without  adhesions,  such  cases  having  been  reported  by  Aldi- 
bert  and  Koersch,  one  of  which  was  cured  by  laparotomy,  remaining 
well  for  two  years.  More  ordinary  varieties  are  those  in  which  mul- 
tiple adhesions  form  throughout  the  cavity  while  ascites  or  pus  is 
found.  The  dry  form  with  many  adhesions  is  supposed  to  represent 
the  natural  mode  of  cure,  but  it  is  not  uncommon  to  find  local  ab- 
scesses or  collections  of  serum  almost  buried  in  adhesions,  and  the 
process  may  go  on  to  the  fatal  issue  so  that  we  cannot  always  count 
on  a  siTccessful  result.  In  fact  the  Germans  claim  that  laparotomy  is 
less  likely  to  effect  a  cure  in  these  adhesive  cases  than  in  those  with 
much  fluid. 

The  fluid  in  "  tuberculous  ascites"  is  a  serous  material  containing 
flocculi  and  often  clouded  with  pxis.  The  French  distinguish  besides 
the  dry  and  the  ascitic  form  one  with  ulceration,  but  the  English, 
with  more  reason,  consider  that  the  ulceration  is  simjily  a  secondary 
part  of  the  process. 

The  tubercles  are  usually  most  thickly  set  in  the  i^elvic  portion  of 
the  peritoneum.  Tuberculosis  of  the  peritoneum  is,  so  far  as  we 
know,  always  secondary  to  a  lesion  in  some  of  the  abdominal  organs 
by  direct  extension,  although  it  might  theoretically  be  of  hajmato- 
genous  origin.  The  primary  lesion  is  situated  most  frequently  in  the 
intestine :  according  to  Phillips  in  74  per  cent,  and  according  to  Sick 
in  65  per  cent.  Next  frequently  it  is  found  in  the  female  genitals — 
in  26  per  cent,  according  to  Sick.  The  liver  and  spleen  are  often  sec- 
ondarily involved  by  extension  of  the  disease  along  the  fibrous  tissue 
of  the  stroma. 

Tuberculous  peritonitis  is  most  frequently  found  in  early  adult 
life,  but  has  been  seen  in  infancy  and  also  in  advanced  old  age.  Ac- 
cording to  post-mortem  examinations  it  is  more  common  in  men  than 
in  women,  but  statistics  of  operations  give  tlie  women  an  overwhelm- 
ing proportion.  In  107  post-mortems,  89  Avere  men  and  18  women. 
In  Koenig's  series  of  131  cases  of  laparotomy  there  were  11  men  and 
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120  women.  No  really  good  explanation  of  tliis  discrepancy  has  yet 
been  discotered. 

The  symptoms  of  the  disease  are  distention  of  the  abdomen,  gen- 
eral emaciation,  a  hectic  temperature,  and  symptoms  referable  to  the 
organ  affected  by  the  primary  lesion.  Osier  (and  Musser)  emjihasize 
the  frequenc}"-  of  subnormal  temi^erature  lasting  for  days  at  a  time  in 
tuberculous  peritonitis.  The  disease  produces  multii:)le  nodules  in 
the  peritoneum  and  these  ma}'  reach  a  size  large  enough  to  be  felt  in 
the  pelvic  examination.  The  abdominal  walls,  no  matter  how  much 
distended,  are  usually  very  hard.  If  there  is  not  much  distention, 
they  are  as  rigid  as  boards.  Numerous  solid  and  cystic  tumors  can 
often  be  felt  in  the  abdomen.  The  omentum  is  rolled  uj)  in  most 
cases  so  as  to  make  a  transverse  band  across  the  abdomen  at  the  level 
of  the  navel.  Koenig  emphasizes  the  occurrence  of  multii^le  tumors 
which  are  formed  by  collections  of  exudate  between  the  coils  of  the 
bowel,  and  these  tumors  may  be  quite  movable  from  side  to  side.  He 
thinks  they  can  be  recognized  by  their  flaccid  condition  and  the  ease 
with  which  fluctuation  is  found  in  them,  the  wave  of  fluctuation  being 
very  large.  Howard  has  also  described  these  important  abdominal 
masses.  Sometimes  the  mesenteric  lymph  nodes  are  so  greatlj"^ 
enlarged  as  to  form  i:)alpable  tumors. 

The  course  of  the  disease  is  usually  slow,  running  for  months  and 
years,  but  in  rare  instances  it  reaches  a  fatal  termination  very  early, 
like  miliary  tuberculosis,  or  with  severe  symptoms  like  an  acute 
peritonitis. 

The  diagnosis  from  chronic  peritonitis  and  cirrhosis  of  the  liver 
may  be  very  difficult,  especially  as  the  liver  may  be  enlarged  in  all  of 
these  conditions.  The  tubercle  bacilli  have  been  foimd  in  the  fluid, 
but  it  is  not  easy  to  demonstrate  them. 

The  prognosis,  according  to  Henoch,  is  hopeless  without  operation. 
Others  claim  that  cures  have  been  produced  by  puncture  and  aspi- 
ration, or  that  they  have  resulted  spontaneously.  Boulland  claims 
that  a  considerable  number  of  cases  recover  spontaneously,  and  Osier 
reviewing  his  figures  estimates  these  recoveries  at  25  per  cent.  Ac- 
cording to  Koersch  35  per  cent,  of  cures  may  be  expected  in  the  form 
with  ascites  and  80  per  cent,  in  the  dry  form.  According  to  the  Ger- 
mans the  prognosis  is  better  in  the  ascitic  form  of  the  disease,  and 
yet  Frees  was  able  to  rei)ort  only  6  cures  in  18  cases  of  this  charac- 
ter. The  proportion  of  cures  seems  to  be  larger  in  children  than  in 
adults — the  cures  of  the  ascitic  form  amounting  in  children  to  87  per 
cent.,  and  in  the  adult  to  67  per  cent. ;  whereas  in  the  dry  form  the 
children  have  83  per  cent,  cures  aud  adults  70  per  cent.  Eoersch 
collected  210  cases  in  aU,  of  which  only  G  died  from  the  operation, 
Vol.  VIII.— 31 
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a  mortality  of  less  than  3  per  cent.  Adding  to  these,  70  other  cases 
in  wliich  the  particular  form  of  the  disease  is  not  stated,  we  obtain  a 
total  of  286  cases  in  which  71  per  cent,  of  cures  were  effected,  and  110 
of  the  cases  remained  Avell  for  one  year  or  more.  In  some  cases  the 
disease  recurred  and  was  then  cm-ed  by  a  second  laparotomy.  It  is 
difficult  to  say  what  is  a  cure  in  these  cases,  because  recurrence  may 
take  place  at  a  very  late  date,  the  patient  being  absolutely  free  from 
symptoms  in  the  interval.  Of  course  the  above  refers  only  to  the 
uncomplicated  cases.  In  the  so-called  ulcerative  or  complicated  form 
in  which  fistulse  exist,  connecting  with  the  bowel  or  with  other  hollow 
organs,  GO  per  cent,  of  cures  are  obtained  by  operation.  In  cases 
originating  from  the  female  genitals,  affecting  only  the  pelvic  perito- 
neum, 18  cases  gave  72  i^er  cent,  of  cures  after  operation.  When 
general  peritonitis  existed  in  these  cases,  36  in  number,  58  per  cent, 
were  cured. 

The  treatment  may  be  divided  into  medical  measures,  aspiration, 
the  introduction  of  air  or  other  substances  into  the  general  cavity,  and 
laparotomy.  The  medical  treatment  is  ineffectual  and  any  cures  so 
produced  are  instances  of  spontaneous  recovery.  Aspiration  has  been 
successftd  in  a  few  cases.  Nolen  and  Mosetig-Moorhof  independently 
suggested  that  the  mere  introduction  of  sterilized  air  into  the  i^eri- 
toneal  cavity  would  probably  result  in  a  cure,  and  succeeded  in  several 
cases  in  producing  this  result,  which  remained  permanent  at  least  for 
some  months.  Other  observers  have  had  success  with  this  method 
in  a  limited  number  of  cases.  Still  others  have  obtained  cures  by  in- 
jecting uaphthol-camphor  (Rendu)  or  merely  by  subcutaneous  injec- 
tions of  the  various  creosote  iDreparations.  The  results  of  laparotomy 
we  have  already  considered.  The  operations  performed  have  con- 
sisted in  a  simple  laparotomy  in  a  large  majority  of  cases,  breaking 
down  adhesions  and  in  some  cases  irrigation  of  the  cavity.  A  very 
large  number  of  substances  have  been  used  for  irrigation  and  the  re- 
sult has  been  the  same  in  all,  so  that  it  is  impossible  to  say  whether 
any  one  of  them  has  been  of  advantage,  and  other  cases  moreover 
treated  without  irrigation  have  done  equally  well,  so  that  it  is  prob- 
able that  the  operation  itself  is  responsible  and  not  the  application 
of  any  special  substance.  It  should  be  laid  down  as  a  general  rule 
that  when  the  original  focus  of  inflammation  can  be  found  either  in 
the  bowel  or  in  the  Fallopian  tubes  it  should  be  removed,  but  this  is 
not  absolutely  essential  for  the  cure.  The  writer  has  had  one  case  of 
the  dry  form  with  one  small  abscess  cured  by  draining  the  latter.  Of 
course  if  fistulse  exist,  they  should  be  closed  if  possible,  but  it  is  wise 
not  to  be  too  energetic,  for  in  one  case  of  that  kind  Czerny  found  it 
impossible  to  make  any  sutures  hold  on  account  of  the  disorganized 
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condition  of  the  intestinal  wall,  and  fresh  ruptures  of  the  wall  were 
constantly  recurring  until  death  resulted  after  a  very  long  and  tedious 
operation. 

Various  theories  have  been  advanced  as  to  how  laparotomy  could 
effect  a  cure.  Of  these  the  most  probable  appear  to  be  the  follow- 
ing :  Lindner  suggests  that  the  cure  is  due  to  the  restoration  of  the 
absorbing  power  of  the  peritoneum,  which  -has  been  suspended  by  the 
inflammation  and  is  set  at  work  again  by  the  reaction  following  the 
operation.  Others  have  claimed  that  the  xjroduction  of  cicatricial 
adhesions  results  in  a  care,  the  connective  tissue  checking  the  tuber- 
cle bacillus  in  its  growth.  Still  others  have  asserted  that  the  re- 
moval of  the  serum  of  the  ascitic  cases  removes  the  bacilli  which  it 
contains  and  probably  large  amounts  of  their  toxins  also,  which 
would  account  for  the  result  in  those  cases,  but  does  not  exijlain  the 
cures  in  the  dry  form.  Frees  has  suggested  that  it  is  due  to  the  at- 
traction of  the  blood  to  the  peritoneum  by  the  reaction  following  the 
operation,  and  supposes  that  the  blood  of  i)atients  with  so  much 
tuberculous  tissue  must  contain  a  large  amount  of  antitoxin  (other- 
wise they  could  not  exist),  and  that  by  this  additional  supply  of  blood 
large  amounts  of  the  antitoxin  are  brought  to  bear  upon  the  tuber- 
cle bacilli  in  the  peritoneum.  After  all  it  should  be  remembered 
that  the  iirognosis  is  not  so  hoi:)eles8  as  was  formerly  thought,  and 
therefore  many  of  these  operative  cases  are  instances  of  spontaneous 
cure.  This  is  still  further  indicated  by  the  fact  that  the  great  major- 
ity of  the  operations  were  performed  upon  women,  while  the  post- 
mortem examinations  prove  that  the  disease  is  not  so  common  in 
them  at  death,  the  natural  conclusion  being  that  the  greater  number 
must  recover  and  finally  die  from  other  causes. 

Chronic  Peritonitis. 

Chronic  peritonitis  is  a  form  of  the  disease  now  much  more  limited 
than  was  previously  sui^posed,  for  the  majority  of  these  cases  are 
now  known  to  be  tuberculous  in  their  origin,  and  it  is  jDossible  that 
still  more  of  them  are  tuberculous.  Osier,  for  instance,  reports  a 
case  in  which  an  examination  of  the  tissue  by  Councilman,  at  the 
time  of  operation,  proved  the  jn-esence  of  tuberculosis.  An  examin- 
ation by  Welch  when  the  patient  died  four  and  one-half  months  later 
showed  the  ijeritoneum  covered  with  small  nodules  of  a  fibrous  nature 
in  which  he  could  find  no  al)solute  ]n-oof  of  tuberculosis.  This  would 
go  to  prove  that  tuberculous  peritonitis,  in  the  stage  of  healing, 
might  lose  its  characteristic  a])pearance  and  thus  become  what  is 
called  ordinary  chronic  iieritonitis. 
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Chronic  peritouitis  api)ears  in  at  least  two  forms :  one  in  wliicli 
small  fibrinous  nodules  are  scattered  over  the  peritoneum,  and  a 
second  in  which  the  peritoneum  generally  or  only  that  covering  cer- 
tain organs  is  very  much  thickened,  making  a  fibrous  tissue  from 
one-fourth  to  one-half  an  inch  in  thickness.  With  this  change  in  the 
peritoneum  is  associated  thickening  in  the  connective  tissues  of  the 
walls  of  the  subjacent  organs.  In  the  liver  and  spleen  this  change 
spreads  from  the  capsule  into  the  stroma.  In  the  stomach  and  intes- 
tine it  penetrates  the  muscular  layer,  reducing  their  walls  to  a  cir- 
rhotic condition.  As  a  rule  there  is  little  effusion,  but  in  some  cases 
it  may  be  so  extensive  as  to  amount  to  a  true  ascites.  Virchow  also 
described  a  third  or  hemorrhagic  form  of  chi-onic  jjeritouitis  in  which 
the  membrane  was  covered  with  new  connective  tissue  containing  a 
large  number  of  greatly  dilated  capillaries  with  very  thin  walls  which 
easily  ruptured  and  occasioned  hemorrhage.  Even  large  htemato- 
mata  have  been  ascribed  to  this  cause.  The  process,  which  is  quite 
rare,  is  likened  by  Virchow  to  the  similar  changes  in  the  dura  known 
as  pachymeningitis  hasmorrhagica.  It  may  also  be  compared  to  the 
hemorrhagic  pleurisy  of  Laennec.  Tardieu  and  Bernutz  accept  Vir- 
chow's  description  and  Baudl  has  described  a  similar  form  limited  to 
the  pelvis. 

The  etiology  of  these  various  forms  of  peritonitis  is  unknown.  In 
some  cases,  as  in  an  instance  reported  by  Henoch,  a  severe  abdom- 
inal injury  has  preceded  the  inflammation.  As  we  have  already  re- 
marked, it  is  possible  that  these  are  recovering  forms  of  tuberculous 
peritonitis.  Chronic  peritonitis  is  found  in  both  sexes  and  at  all 
ages. 

The  symptoms  are  almost  precisely  those  of  tuberculous  i)eri- 
tonitis  except  that  nutrition  is  less  affected.  When  the  thickening  is 
very  great  it  may  cause  stenosis  of  the  intestine,  or  contract  the 
stomach  in  such  a  way  as  to  limit  its  functions  and  in  this  way  im- 
pair the  general  health,  but  as  a  rule  the  diagnosis  from  tuberculous 
peritonitis  can  be  made  by  the  relatively  good  nutrition  of  the  pa- 
tient. The  omentum  is  found  rolled  up,  and  the  small  intestine 
knotted  by  adhesions  at  the  root  of  the  mesentery,  just  as  occurs  in 
the  tuberculous  variety.    The  diagnosis  from  ascites  is  also  difficult. 

Cases  have  been  observed  which  have  recovered  spontaneously 
and  others  have  recovered  after  exploratory  laparotomy. 

Ascites. 

Ascites,  or  hydroperitoneum,  is  an  accumulation  of  serum  in  the 
peritoneal  sac.  It  may  be  a  purely  local  condition  or  part  of  a  gen- 
eral dropsy.    It  may  be  due  to  a  mechanical  obstruction  to  the  circu- 
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lation  of  the  blood  or  lymph,  or  symptomatic  of  hydraemia  or  of  some 
tumor  occurring  in  the  peritoneum. 

The  mechanical  obstruction  of  the  circulation  of  the  blood  by  dis- 
ease of  the  heart,  such  as  endocarditis  or  functional  weakness,  or 
cardiac  failure  secondary  to  local  conditions  which  obstruct  the  pul- 
monary circulation,  such  as  emphysema  or  fibrous  pneumonia,  will 
produce  ascites,  and  this  may  even  exist  without  oedema  elsewhere. 
This  unusual  condition  of  ascites  without  oedema  elsewhere  is  sup- 
posed to  be  due  to  the  occurrence  of  a  secondary  change  in  the  liver 
in  these  cases.  Cirrhosis  of  the  liver,  or  the  growth  of  tumors  in 
that  organ,  will  obstruct  the  abdominal  circulation  and  cause  ascites. 
Obstruction  of  the  portal  vein  by  thrombosis,  by  pancreatic  tumors 
and  tumors  of  the  lymjjh  glands,  or  by  peritoneal  adhesions  may  oc- 
casion ascites.  Obstruction  of  the  lymphatic  circulation  either  of 
the  lacteals  or  of  the  ordinary  lymphatics  may  cause  ascites.  The 
hydrjemia  which  causes  the  ascites  and  oedema  elsewhere  may  be  due 
to  wasting  disease  of  any  kind,  including  chronic  malaria  (especially 
if  the  spleen  be  enlarged) ,  amyloid  degeneration  of  the  various  organs, 
or  nephritis.  Ascites  appears  as  a  symptom  of  many  tumors  of  the 
abdomen,  being  the  resvilt  of  a  hj'draemia  where  cachexia  is  present, 
in  other  cases  apparently  simply  due  to  an  irritation  of  the  peritoneal 
membrane  by  the  presence  of  a  growth.  Of  all  these  conditions  cir- 
rhosis of  the  liver  is  the  most  frequent  cause  of  the  collection  of 
serum  in  the  abdominal  cavity. 

Ascites  is  usually  found  in  adult  life,  although  it  has  been  seen  at 
birth  and  has  even  existed  at  that  period  to  such  an  extent  as  to  inter- 
fere with  delivery  of  the  child.  In  ascites  the  peritoneum  is  usually 
slightly  thickened,  having  lost  its  gloss.  The  ascitic  fluid  is  a  pale 
yellow  or  greenish  serum,  usually  clear,  although  it  may  be  opales- 
cent, probably  due  to  some  albuminoid  (Fitz).  It  may  be  dark  green 
if  the  patient  be  jaundiced  or  red  if  there  be  admixture  with  blood.  Its 
specific  gravity  is  usually  from  1.010  to  1.015.  In  cancer  of  the  liver 
(Fitz)  it  may  reach  1.023.  It  resembles  blood  serum  in  its  chemical 
properties  and  may  contain  urea  in  cases  of  uraemia.  It  contains 
from  three-tenths  per  cent,  to  six  per  cent,  of  albumin,  naturally  least 
in  the  hydra3mic  form  and  most  in  the  inflammatory  conditions. 
The  percentage  of  albumin  can  be  worked  out  from  the  specific  grav- 
ity by  Reuss'  formula:  x  =  ^  (8—1,000)  —2.8,  in  which  x  represents 
the  percentage  of  albumin  and  S  the  specific  gravity.  The  serum 
should  be  allowed  to  stand  for  twelve  hours  before  the  specific  gravity 
is  taken. 

In  some  cases  the  fluid  is  white  and  opaque,  fi-om  an  admixture 
off  at,  either  in  large  drops  {ascites  adiposus)  or  in  molecular  globules 
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{ascites  chylosus)  (Quincke,  Senator).  The  cliylous  form  is  due  to 
injury  of  the  lacteals  by  ulceration  or  rupture,  tlie  presence  of  filaria 
in  tlie  blood,  thrombosis  of  the  thoracic  duct,  scars  or  tumors  com- 
pressing the  latter,  or  thrombosis  of  the  subclavian  vein;  the  last 
mentioned  will  also  cause  milky  effusion  in  the  left  pleural  sac.  It 
is  to  be  noted,  however,  that  complete  obliteration  of  the  thoracic 
duct  will  not  necessarily  occasion  chylous  ascites.  If  the  fluid  is 
allowed  to  stand  the  oil  wiU  rise  to  the  top  like  cream  and  a  gelati- 
nous fluid  will  form  below.  The  specific  gravity  of  this  fluid  is  1.023. 
The  albumin  is  from  three  to  five  and  one  half  per  cent.  According 
to  Osier  mild  grades  of  chylous  ascites  may  be  due  to  a  milk  diet,  just 
as  lipjBmia  is  of  common  occurrence  in  young  animals  fed  exclusivel}^ 
on  milk.  The  other  form  of  fatty  ascites,  in  which  the  fat  is  seen  in 
large  drops,  is  due  to  the  fatty  degeneration  of  the  cells  of  the  ascitic 
fluid  in  chronic  or  tuberculous  peritonitis  or  in  cancer  of  the  perito- 
neum. Contrary  to  many  authorities  Leydhecker  believes  the  latter 
form  to  be  much  rarer  than  the  chylous.  He  points  out  that  in 
tuberculous  peritonitis  and  in  cancer  the  involved  glands  would  very 
naturally  obstruct  the  flow  of  chyle,  and  therefore  it  must  not  be 
supposed  that  every  case  of  fatty  ascites  is  of  the  adipose  form  merely 
because  these  conditions  coexist.  He  also  thinks  that  in  such  cases 
the  fat  might  be  due  both  to  chylous  obstruction  and  to  fatty  degen- 
eration of  the  cells. 

The  symjjtoms  of  ascites,  which  is  itself  a  symptom  of  some  more 
serious  condition,  are  merely  those  due  to  distention  of  the  abdomen, 
as  it  causes  no  other  injury  to  the  system.  The  shape  of  the  belly 
is  characteristic.  If  the  patient  lies  upon  the  back,  the  abdomen 
flattens  out  in  front  and  bulges  at  the  sides.  When  the  patient  rolls 
over,  the  belly  spreads  out  on  the  mattress.  The  skin  is  tense  and 
shining,  and  may  be  marked  with  linese  albicantes  as  in  pregnancy. 
The  navel  becomes  i)romineut,  especiallj^  if  there  be  a  tendency  to 
hernia,  or  it  may  be  stretched  out  and  the  folds  in  the  neighborhood 
obliterated.  There  is  sometimes  a  iilexus  of  veins  to  be  seen  on  the 
surface,  due  to  the  obstruction  of  the  venous  circulation  which  is  so 
commonly  the  cause  of  ascites.  This  distention  of  the  veins  mny 
form  a  so-called  caput  Medusa)  about  the  umbilicus.  The  heart  apex 
may  be  carried  up  into  the  third  intercostal  space  by  elevation  of  the 
diaphragm.  Vomiting  readily  occurs  and  the  respiration  is  rapid  on 
account  of  the  intraperitoneal  pressure  and  the  interference  with  the 
movements  of  the  diaphragm.  Fluctuation,  as  a  rule,  can  easily  be 
detected  and  is  most  evident  at  about  the  level  of  the  surface  of  the 
fluid.  If  the  abdomin.al  walls  are  very  thick  and  heavy  with  fat,  it  is 
well  to  hold  the  edge  of  the  hand,  or  of  a  book,  pressed  against  the 
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middle  line  of  the  heUy,  so  as  to  arrest  the  wave  transmitted  b}^  the 
fatty  tissue,  of  coui-se  not  interfering  with  that  of  the  fluid.  Fluctua- 
tion may  be  distinct  when  there  is  comparatively  little  fluid.  In 
cases  of  distention  of  the  abdomen  by  ascites  any  attempt  to  feel  the 
liver  should  be  made  simply  by  the  tips  of  the  fingers  held  at  right 
angles  with  the  surface  of  the  abdominal  wall,  which  should  be  pushed 
inwards  with  a  quick  sharp  motion  so  as  to  displace  the  fluid  and 
come  down  on  the  surface  of  the  liver.  The  examination  by  percus- 
sion, as  the  patient  lies  upon  the  back,  gives  an  area  of  resonance  on 
the  anterior  surface  of  the  abdomen  with  dulness  at  the  sides,  the  res- 
onance extending  well  down  towards  the  pelvis.  In  distention  by  a 
tumor  originating  from  the  pelvis,  that  region  is  dull  or  flat  and  the 
sides  of  the  abdomen  are  resonant ;  but  it  is  to  be  noted  that  if  there 
is  a  very  large  amount  of  fluid  in  the  peritoneal  cavity  and  the  mesen- 
tery is  short,  the  intestine  may  be  held  back  against  the  spine  so  that 
it  cannot  float  up  above  the  level  of  the  fluid.  In  such  cases  dulness 
will  be  present  all  over  the  front  of  the  belly. 

Ascites  returns  slowly  after  tapping,  but  in  some  cases  it  has  been 
known  to  return  as  soon  as  five  days  to  such  an  extent  as  to  interfere 
with  respiration.  In  rare  instances  it  may  discharge  spontaneously 
by  the  navel  or  the  rectum.  Q5dema  of  the  legs  and  genitals  is  not 
uncommon,  being  due  to  the  pressure  of  the  fluid  on  the  iliac  veins 
and  the  vena  cava.  As  most  of  the  conditions  in  which  ascites  occurs 
are  distinguished  hj  emaciation,  the  contrast  between  the  thin  upper 
part  of  the  body  and  swollen  abdomen  and  lower  extremities  is 
striking. 

The  diagnosis  between  ascites  and  ovarian  cyst  is  the  most  impor- 
tant. This  is  not  always  easy  and  in  some  cases  it  may  be  impos- 
sible, especially  if  there  is  some  ascites  together  with  the  cyst.  Fitz 
relates  one  case  in  which  a  cyst  was  tapped  seventy  times  within  a 
period  of  t^venty  years,  being  supposed  to  be  ascites.  The  patient 
was  then  successfully  operated  upon  and  found  to  have  a  simple  cyst. 
The  diagnosis  is  made  by  the  history  referring  to  the  pelvic  organs, 
by  the  areas  of  dulness  on  percussion  already  mentioned,  and  by  feel- 
ing the  outlines  of  the  cyst  through  the  abdomen.  It  is  also  made  by 
moving  the  i^atient  about  after  having  established  the  lines  of  dulness 
of  the  fluid,  thus  percussing  the  patient  while  lying  on  the  back  and 
marking  the  height  to  which  the  fluid  rises  on  the  flank,  then  turning 
the  patient  upon  the  side  and  noting  whether  the  area  of  dulness 
changes  in  jjosition  or  slia])e.  In  ascites  the  fluid  being  free  will 
gravitate  io  the  lower  ])art  of  the  peritonoul  cavity,  whereas  in  ovarian 
cyst,  even  if  the  sac  be  very  flaccid,  it  will  be  unable  to  change  to  the 
same  extent. 
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A  distended  bladder  has  been  mistaken  for  ascites,  although  with 
ordinary  care  it  is  hardly  conceivable  that  such  an  error  can  be  made. 
The  surest  means  of  diagnosis  in  such  a  case  is  the  passage  of  the 
catheter  and  evacuation  of  the  bladder. 

The  diagnosis  from  chronic  peritonitis  is  not  easy,  as  the  latter  is 
apt  to  cause  some  fluid  exudation,  but  it  can  be  made,  at  least  after 
the  fluid  is  evacuated,  by  feeling  of  the  tumors  formed  by  the  thick- 
ened peritoneum  and  the  adhesions.  The  same  holds  good  in  tubei- 
culous  peritonitis,  although  as  a  rule  the  abdominal  wall  is  so  hard 
and  thickened  in  that  form  of  the  disease  that  no  error  is  likely  to 
arise. 

The  prognosis  in  ascites  is  serious,  mainly  because  of  the  serious 
diseases  which  cause  it.  Death  may  occur  in  from  six  weeks  to 
seventeen  months,  the  average  being  five  months  after  diagnosis  of 
the  condition,  according  to  Flint. 

The  treatment  of  ascites  is  chiefly  that  of  the  disease  which  causes 
it.  In  some  cases,  however,  the  effect  of  the  presence  of  the  fluid  in 
the  abdomen  will  compel  its  immediate  removal  by  tapping.  This 
ancient  operation  is  performed  by  introducing  a  trocar  in  the  median 
line,  half-way  between  the  umbilicus  and  the  pubis.  The  bladder 
should  first  be  evacuated  by  a  catheter  in  order  to  avoid  wounding  it 
— as  already  stated,  a  greatly  distended  bladder  has  been  tapped 
under  the  suj^position  that  it  was  ascites.  Full  antiseptic  precautions 
must  be  taken  or  an  attack  of  peritonitis  or  cellulitis  may  follow.  It 
is  best  to  use  a  trocar  (about  one-quarter  of  an  inch  in  diameter)  at- 
tached to  a  rubber  tube,  the  other  end  of  which  is  under  some  steril- 
ized water  in  a  suitable  vessel  to  receive  the  fluid  as  it  flows.  The 
patient  is  placed  in  the  sitting  position  and  a  broad  binder  split  at 
the  ends  is  prepared.  After  the  trocar  is  inserted  the  various  tails  of 
the  binder  are  passed  above  and  below  it  and  drawn  tight  as  the  fluid 
escapes,  in  order  to  maintain  a  proper  pressure  upon  the  abdominal 
organs.  It  has  been  shown  that  the  various  branches  of  the  portal 
vein  can  contain  all  the  blood  in  the  body,  and  an  individual  might 
easily  "  bleed  himself  into  them"  if  the  great  pressure  exerted  upon 
them  by  the  ascitic  fluid  were  suddenly  removed  before  they  could  re- 
gain their  natural  tone.  The  pulse  should  be  watched  and  stimulants 
administered  if  need  be.  No  antesthetic  is  necessary,  although  a 
drop  of  cocaine  may  be  injected  at  the  point  of  puncture,  and  it  is 
always  well  to  make  a  minute  incision  with  a  sharp-pointed  bistoury, 
as  it  is  difficult  to  force  the  trocar  through  the  skin.  A  tight  bandage 
may  prevent  reaccumulation. 

Although  tapping  relieves  the  patient  at  once,  the  loss  of  serum  is 
not  unimportant,  and,  if  time  permit,  efforts  should  first  be  made  with 
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diiiretics,  diapLoretics,  laxatives,  etc.,  to  cause  its  absorption.  Some- 
times mere  rest  iu  bed  will  accomplish  this  end.  When  the  fluid  ac- 
cumulates very  rapidly,  necessitating  frequent  tapping,  it  has  been 
suggested  to  establish  permanent  drainage  by  inserting  a  tube  through 
the  trocar  opening.  It  would  seem  difficult  to  maintain  such  drain- 
age, judging  from  the  short  time  that  drainage  is  possible  after  a 
laparotomy,  owing  to  the  adhesions  which  soon  close  in  the  tube. 
The  danger  of  septic  infection  would  also  appear  to  be  considerable. 
In  spite  of  these  theoretical  objections,  very  good  results  have  been 
obtained  iu  a  limited  number  of  cases  by  Caille  and  others. 

Unless  the  original  condition  can  be  successfully  treated,  there  is 
little  hope  of  curing  the  ascites,  and  yet  a  certain  number  of  cases  can 
be  permanently  relieved  of  this  annoying  symptom.  The  ascitic  fluid 
may  also  disappear  spontaneously — such  cases  are  doubtless  to  be 
explained  by  the  formation  of  a  collateral  venous  or  lymphatic  circu- 
lation which  takes  the  place  of  the  vessels  blocked  by  disease.  The 
ordinary  venous  collateral  circulation  is  by  way  of  the  umbilical  vein 
and  the  superficial  veins  of  the  abdomen,  forming  the  so-called  caput 
Medusae  around  the  navel. 

TUMORS  OF  THE  PERITONEUM. 

Under  the  head  of  tumors  of  the  peritoneum  must  be  included 
neoplasms  in  the  subserous  connective  tissue  in  the  omentum  and 
mesentery,  and  certain  retroperitoneal  tumors  not  connected  with  the 
various  orgaus,  because  they  cannot  be  distinguished  clinically  from 
the  growths  of  the  membrane  itself.  From  the  serous  membrane  and 
the  connective  tissue  immediately  beneath  it,  spring  both  benign  and 
malignant  tumors  of  great  variety,  nearly  all  of  the  ordinary  forms 
having  been  reported.  Carcinoma,  sarcoma,  endothelioma,  papillary 
cystoma  (malignant  adenoma),  and  dermoid  or  teratoid  cysts  have 
been  found  growing  on  the  free  surface ;  while  in  the  connective  tissue 
lipoma,  myxoma,  fibroma,  sarcoma,  hsemangioma,  chylangioma,  and 
cysts  of  various  kinds,  including  hydatids,  are  to  be  found.  Carcino- 
ma, sarcoma,  lipoma,  and  hydatid  cysts  are  the  commonest  varieties, 
but  hydatids  are  rare  in  the  United  States. 

Carcinoma. 

Carcinoma  usually  occurs  after  middle  life  and  in  the  great  major- 
ity of  cases  it  is  secf)ndary  to  disease  of  some  of  the  abdominal  or- 
gans, Imt  the  primary  form  is  also  found  in  rai-e  instances.  In  either 
case  the  membrane  is  the  seat  of  nodules  of  the  new  growth,  varying 
in  size  from  an  almost  invisible  point  to  a  mass  the  size  of  a  walnut. 
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and  closely  resembling  those  of  tuberculosis  in  their  gross  appear- 
ances. Masses  of  large  size  may  form  between  the  peritoneal  folds, 
especially  in  the  omentum  and  mesentery,  and  the  retroperitoneal 
lymph  nodes  may  be  greatly  enlarged  by  secondary  infection.  The 
omentum  is  often  thickened  and  conti-acted  into  a  roll  lying  across  the 
abdomen.  The  nodules  in  the  serous  membrane  may  be  mere  white 
patches,  minute  tumors,  or  warty  cauliflower-like  growths  of  con- 
siderable size,  and  of  a  pale  pink  or  yellow  color.  They  are  often 
brittle  and  bleed  easily  like  epithelioma. 

There  will  be  some  infection  of  the  blood-vessels  about  them,  and 
some  production  of  serum  and  fibrin,  often  resulting  in  the  formation 
of  adhesions.  These  changes  have  given  rise  to  the  term  "  cancerous 
peritonitis,"  but  it  is  as  incorrect  as  it  would  be  to  speak  of  the 
hyperfemia  and  small  round-cell  infiltration  so  commonly  seen  around 
the  malignant  growths  in  other  tissues  as  a  "  cancerous  inflammation." 
With  our  present  imjierfect  knowledge  it  is  confusing  to  allow  the 
term  inflammation  to  be  applied  to  these  processes,  for  we  do  not 
know  whether  they  represent  the  reaction  of  the  tissues  to  the  pres- 
ence of  the  tumors  (which  might  give  some  color  to  the  claim  of  "  in- 
flammation"), or  whether  they  are  merely  the  first  stages  of  the  neo- 
plastic change  itself. 

The  serous  efi'usion  may  be  very  abundant  and  may  be  deeply 
colored  with  blood — usually  it  is  of  moderate  amount  and  of  a  pale 
pink  color.  In  some  cases  there  is  no  blood  in  it — the  presence  of 
the  blood  being  due  only  to  the  ruptui'e  of  the  dilated  vessels.  Chy- 
lous or  fatty  ascites  is  also  found  owing  to  lymphatic  obstruction  or 
fattj'^  degeneration  of  cells.  The  fluid  contains  proliferating  cells — 
large  flat  epithelia  in  process  of  growth. 

In  secondary  carcinoma  the  infection  may  take  place  directly,  the 
original  tumor  growing  through  the  wall  of  some  organ  into  the  peri- 
toneal cavity  and  then  spreading  on  its  surface,  or  it  ma,y  invade  the 
membrane  by  lymphatic  metastasis.  In  still  other  cases  a  malignant 
ovarian  or  other  cyst  may  rupture  or  perforate,  and  its  epithelial  cells 
may  be  implanted  upon  the  peritoneum.  This  infection  may  be  the 
result  of  exploratory  puncture,  even  with  a  very  fine  needle.  Cancer 
originating  from  an  ovarian  cyst  assumes  the  same  proliferating  or 
vegetative  form  which  is  found  in  the  interior  of  the  cyst. 

Yirchow  has  pointed  out  that  in  cancer  of  the  stomach  the  metas- 
tatic growths  in  the  peritoneum  may  be  disseminated  over  its  surface 
very  much  as  a  plant  growing  on  a  hill-top  might  scatter  its  seeds  in 
successive  crops  spreading  gradually  down  the  slope,  the  largest  and 
most  developed  nodules  being  nearest  to  the  primary  tumor,  and  the 
smallest  at  the  lowest  point,  the  infection  appearing  to  follow  the  law 
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of  gravity.  A  somewhat  similar  appearance  is  commoBly  seen  in 
cancer  involving  the  skin,  but  without  reference  to  gravity.  We  have 
noted  that  in  tuberculosis  of  the  peritoneum  the  nodules  are  largest 
and  most  thickly  set  in  the  pelvis.  As  it  is  generally  acknowledged 
that  the  currents  of  lymph  in  the  peritoneal  cavity  and  in  the  lym- 
phatics run  upwards  towards  the  diaphragm,  this  peculiarity  in  the 
spread  of  cancerous  infection  in  the  opposite  direction  is  of  great  in- 
terest, whether  gravity  has  any  influence  upon  it  or  not. 

As  the  growths  enlarge,  any  of  the  organs  or  the  wall  of  the  abdo- 
men may  be  involved,  and  various  fistulae  may  be  formed  between  ad- 
jacent organs  or  externally.  These  openings  are  produced  by  the 
disintegration  of  the  new  growths  and  usually  form  without  any 
symptoms  on-  the  part  of  the  peritoneal  cavity,  because  it  is  shut  off 
by  adhesions ;  nor  do  the  disturbances  of  function  in  the  organs  in- 
volved assume  much  clinical  importance,  because  they  occur  so  late  in 
the  disease  that  the  fatal  termination  is  already  at  hand.  The  most 
troublesome  are  fistulfe  between  the  intestine  and  urinary  bladder. 

The  symptoms  of  carcinoma  of  the  peritoneum  are  very  vague  if  it 
be  primary,  and  in  the  secondary  form  they  are  almost  indistinguish- 
able from  those  of  the  original  disease.  The  appearance  of  ascites, 
some  abdominal  pain,  and  perhaps  a  little  constipation  if  the  calibre 
of  the  bowel  be  affected  by  pressure  or  flexion,  with  the  usual  cachexia 
are  the  only  warnings  of  the  patient's  condition  until  late  in  the  dis- 
ease, when  the  tumors  reach  a  perceptible  size.  Of  these  vague  signs, 
any  or  all  may  be  absent  until  the  last  stages,  the  most  constant 
symptoms  being  the  cachexia  and  ascites.  All  attempts  to  find  char- 
acteristic changes  in  the  blood  or  in  the  urine  (increase  of  urea)  have 
been  unsuccessful.  The  blood  in  the  ascitic  fluid  or  the  groups  of 
actively  growing  cells  will  often  be  useful  in  determining  the  diagno- 
sis. Occasionally  there  is  some  fever  in  these  cases,  but  this  is  more 
common  in  sarcoma.  Spontaneous  and  exhausting  hemorrhages  into 
the  peritoneal  cavity  may  occur.  The  course  of  the  disease  is  invari- 
ably downwards,  and  the  patient  will  generally  live  only  a  few  weeks 
or  months  after  it  is  sufiiciently  developed  to  allow  of  recognition, 
because  it  is  often  secondary  to  a  tumor  of  some  vital  organ  already 
far  advanced.  In  the  primary  forms  the  course  may  be  very  much 
longer. 

The  treatment  of  carcinoma  of  the  peritoneum  can  only  be  pallia- 
tive, even  in  the  primary  variety,  because  of  its  wide  dissemination  by 
tlio  time  diagnosis  is  possible.  It  will  consist  in  the  regulation  of 
the  bowels,  sustaining  the  strength  by  proper  food,  relieving  pain, 
and  reducing  the  ascites.  Kemoval  of  tlie  effusion  by  tapping  has 
usually  been  looked  upon  with  disfavor  because  its  return  has  been 
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supposed  to  be  certain,  aud  its  removal  ouly  drained  the  system  of 
so  mucli  serum.  It  lias  also  been  feared  that  hemorrhage  might 
occur  from  the  altered  membrane  and  still  further  weaken  the  pa- 
tient. But  tapijing  is  often  absolutely  necessary  on  account  of  the 
distress  caused  by  the  pressure  of  the  fluid,  and  the  danger  ought 
not  to  be  very  great  if  full  antiseptic  precautions  are  taken — a  small 
trocar  being  used  in  order  to  make  the  withdrawal  slow  and  to  avoid 
hemorrhage.  A  tight,  many-tailed  bandage  drawn  up  during  the 
removal  would  lessen  the  dangers  of  hemorrhage  from  suddenly  les- 
sened pressure  and  would  to  some  extent  prevent  rapid  reaccumula- 
tion.  Cases  are  on  record  in  which  tapping  followed  by  injection  of 
naphthol  and  other  substances  have  resulted  in  more  than  temporary 
relief.  Salles  has  even  observed  two  cases  ti-eated  by  purely  medical 
means  which  did  not  return,  although  one  patient  lived  for  a  year. 

Sarcoma. 

Sarcoma  of  the  peritoneum  is  rare  and  we  hardly  know  its  clinical 
history.  It  appears  to  attack  persons  of  any  age,  and  to  form  tumors 
of  considerable  size,  often  singly.  It  always  originates  from  the  sub- 
serous tissue,  and  instances  are  on  record  in  which  large  tumors 
have  formed  in  this  tissue  in  the  wall  of  the  stomach  or  intestine  with- 
out penetrating  the  muscular  or  mucous  coats.  These  tumors  may 
break  down  in  the  centre,  forming  necrotic  cavities  and  simulating 
cystic  tumors,  and  sometimes  discharging  their  contents  into  one  of 
the  hollow  organs  (Stiller).  The  prognosis  is  desperate  unless  the 
tumor  should  happen  to  be  recognized  in  time  to  permit  of  removal, 
which  will  seldom  occur  as  the  growth  causes  so  few  symptoms  in  its 
early  history.  Analogous  to  sarcoma  are  certain  kinds  of  hyaline  and 
myxomatous  degeneration  of  the  peritoneum  found  in  connection  with 
ovarian  cysts  (Bettman).  The  entire  membrane  may  be  coated  with 
a  layer  from  2  mm.  to  2  cm.  thick,  and  the  change  appears  to  be  a 
sort  of  reaction  to  the  presence  of  the  tumor. 

Lipoma. 

Lipoma  is  tolerably  common,  and  generally  develops  in  the  retro- 
peritoneal fat,  the  mesentery,  the  omentum,  or  one  of  the  appendices 
epiploicsB,  only  forming  a  pedunculated  tumor  in  the  last  two  in- 
stances. The  pedicle  in  such  cases  may  be  long  and  slender  aud  may 
give  way,  leaving  the  tumor  free,  when  it  usually  forms  attachments 
elsewhere  and  so  obtains  the  necessary  nutriment  for  its  existence. 
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Fibroma. 

Fibroma  is  sometimes  seen,  and  bears  a  certain  resemblance  to 
the  sarcomata.  The  writer  removed  from  a  young  German  woman  a 
fibroma  which  grew  in  the  mesocolon  and  was  apparently  equally  at- 
tached to  the  stomach,  colon,  and  anterior  surface  of  the  i^ancreas, 
without  any  distinct  capsule.  Its  removal  required  resection  of  por- 
tions of  all  of  these  organs,  and  the  pathologist  was  unable  to  deter- 
mine from  which  one  it  arose,  but  he  denied  that  it  possessed  any 
malignant  characters  in  spite  of  its  apparent  involvement  of  so  many 
organs. 

Cysts. 

Cysts  are  probably,  after  lipoma,  the  most  common  of  the  benign 
growths.  They  may  be  hydatid  cysts,  or  originate  from  obliteration 
of  the  Ij-mphatic  or  chyle  vessels. 

Hydatid  cysts  are  not  common  in  the  United  States.  The  great 
majority  of  the  hydatid  cysts  occur  in  the  abdomen,  and  about  one- 
half  of  these  in  the  liver  (Sutton) .  A  few  of  the  remainder  occur  in 
other  abdominal  organs,  but  the  larger  portion  form  in  the  peritoneal 
cavity  itself,  growing  invariably  from  the  subserous  tissues,  the 
peritoneum  being  expanded  over  them  until  they  reach  a  certain  size, 
and  then  disappearing  over  the  dome  of  the  cyst  although  it  persists 
at  the  sides.  That  rare  form  of  hydatid,  the  multilocular  cyst,  is  not 
found  in  the  abdominal  cavity,  only  the  sterile  and  the  composite 
cysts  occurring  in  this  situation.  Single  cysts  are  not  common.  The 
infection  is  generally  due  to  the  escape  of  a  daughter  cyst  from  a 
mother  cyst  in  the  liver  (Konig),  but  it  must  not  be  supposed  that 
this  escape  involves  a  rupture  of  the  mother  cyst,  an  accident  which 
is  fortunately  rare,  for  it  is  almost  invariably  fatal.  In  the  great 
Mecklenburg  collection  of  cases  only  four  instances  of  rupture  of  a 
cyst  are  noted,  and  of  these  only  one  recovered.  It  is  also  probable 
that  some  cases  oi peritoneal  hydatids  are  of  hsematogenous  origin — 
the  parasite  entering  the  general  circulation  from  the  intestine  and 
thus  being  carried  to  the  blood-vessels  of  the  peritoneum  as  to  any 
distant  part  of  the  body.  No  undisputed  instance  of  hfematogenous 
infection,  however,  is  as  yet  on  record. 

The  cyst  grows  slowly,  usually  requiring  seA'eral  years  to  attain 
any  considerable  size,  although  it  sometimes  becomes  large  enough 
in  a  few  months  to  cause  inconvenience.  The  symptoms  are  merely 
due  to  the  mechanical  effects  of  its  presence,  and  are  iisually  slight 
until  it  has  grown  quite  large.  The  cyst  occasionally  becomes  in- 
fected and  suppurates,  causing  the  usual  sejjtic  symptoms.  If  a 
large  rupture  occur,  death  usually  ensues,  with  shock  and  over- 
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whelming  ijoisouing,  but  a  minute  perforation  may  allow  small  quan- 
tities of  tlie  contents  to  leak  out  and  urticaria  is  then  a  well-marked 
symptom. 

The  diagnosis  is  difficult  and  often  ,  impossible.  The  typical 
hydatid  fremitus  is  found  in  only  about  one-quarter  of  the  cases 
(Moneger,  Soupault).  The  cysts  are  usually  confounded  with  those 
of  ovarian  or  pancreatic  origin.  Exploratory  aspiration  is  danger- 
ous, because  the  tension  of  the  cyst  is  so  great  that  even  a  minute 
puncture  may  allow  a  dangerous  escape  of  the  fluid. 

The  only  treatment  possible  is  ojierative.  Aspiration  followed  by 
injection  has  proved  of  no  value.  The  usually  accepted  method  of 
operation  is  a  laparotomy,  a  thorough  exijloration  to  discover  how 
many  cysts  are  present,  and  the  securing  of  the  cysts  in  the  wound  so 
that  they  may  be  opened  secondarily,  when  adhesions  have  formed, 
shutting  oS  the  general  cavity.  In  some  cases  it  has  been  possible 
to  remove  the  cyst  entire,  ligating  its  pedicle,  but  as  a  rule  the  deli- 
cate membrane  of  the  sac  and  the  infectious  nature  of  the  fluid  pre- 
clude any  such  attemx)t. 

Topographical  Diagnosis  op  Peritoneal  Tumors. 

TiUaux  lays  down  the  following  rules  for  distinguishing  the  vari- 
ous peritoneal  tumors :  Tumors  of  the  omentum  lie  in  front  of  the  in- 
testine, are  movable  (sometimes  adherent) ,  lie  above  the  pelvis,  are 
separated  from  the  liver  by  the  large  intestine,  and  are  distinguished 
from  tumors  of  the  spleen  by  the  absence  of  the  characteristic  notch 
and  shape.  These  tumors  are  less  easily  drawn  down  than  up,  and 
follow  the  movements  of  resijiration.  In  the  omentum  may  be  found 
lipoma,  cancer,  and  cysts — the  last  fluctuating.  Hydatid  cysts  may 
give  the  thrill.  Tumors  of  the  mesentery  resemble  the  tumors  of  the 
kidney  by  frequently  having  a  loop  of  bowel  crossing  them,  but  they 
differ  from  them  by  being  situated  in  the  median  line  and  by  the 
greater  mobility  of  the  bowel,  as  the  small  intestine  (not  the  colon) 
is  concerned.  These  tumors  are  movable,  especially  upwards  and 
transversely,  and  here  again  they  resemble  the  kidney,  biit  the  latter 
can  easily  be  returned  to  the  loin,  no  matter  how  displaced.  A 
tumor  of  the  liver  would  not  be  so  distinct  on  its  upper  border,  where 
it  would  merge  into  that  organ,  and  it  WQuld  move  freely  by  respira- 
tion, whereas  the  mesenteric  tumors  follow  the  respiratory  move- 
ments very  slightly.  Lymphadenoma,  cysts,  lipoma,  fibroma,  and 
cancer  are  to  be  found  here.  Retroperitoneal  tumors  are  the  most 
difficult  to  recognize.  They  are  usually  immovably  fixed,  and,  lying 
more  or  less  centrally,  cross  the  median  line  in  part.  They  may  con- 
tain fragments  of  bone. 
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ANIMAL  PARASITES 


The  science  of  lielmintliology  lias,  during  the  past  fifty  years,  ac- 
quired very  great  imiDortance  as  regards  its  relation  botli  with  the 
hygiene  of  every-day  life  and  with  practical  therapeutics. 

In  1819  Bremser,  in  his  classical  work  on  living  worms  in  living 
man,  could  give  a  description  of  but  twelve  parasites,  of  which  two 
were  only  pseudo-parasites,  and  of  the  remaining  ten  scarcely  one  was 
known  to  be  really  of  any  special  importance ;  for  at  that  time,  it 
should  be  remembered,  the  significance  of  the  hydatid  was  practically 
unrecognized.  Within  the  last  decade,  however,  a  series  of  brilliant 
discoveries  concerning  the  entozoa  has  revealed  to  us  the  existence 
of  a  whole  host  of  these  enemies,  many  of  which  encompass  us  with 
ever-present  danger  to  life  and  health.  Even  so  acute  and  far-seeing 
an  investigator  as  E.  Virchow  wrote  only  some  forty  years  ago: 
"  The  question  of  animal  parasites  has  excited  the  attention  of  physi- 
cians in  a  marked  degree  from  the  earliest  times,  not  so  much  be- 
cause their  presence  makes  this  study  of  practical  importance,  but 
rather  because  of  the  theoretical  and  often  somewhat  mystical 
interest  which  they  have  aroused."  The  list  of  entozoa,  given  by 
Virchow  in  the  first  volume  of  his  "  Handbuch  der  Speciellen  Patho- 
logie"  (1854),  contains  twenty-four  species,  of  which  three  must  be 
rejected  as  wholly  apocryphal  forms.  As  regards  the  "practical  im- 
portance" of  the  presence  of  these  parasites,  which  Virchow  thought 
so  slight,  we  have  long  since  learned  better.  Since  that  time  also  the 
number  of  our  guests  which  are  known  to  us  has  doubled,  so  that  now 
we  can  count  about  fifty  genuine  entozoa  whose  habitat  is  the  human 
body.  Of  this  number  the  existence  of  certain  ones,  notwithstanding 
repeated  demonstrations  of  their  presence,  is  still  regarded  by  some 
wi-iters  as  uncertain.  Among  the  latter  is  the  Strongylus  gigas  of  the 
kidney.  Others  are  very  rare,  or  have  been  noted  but  once,  as,  for 
example,  the  Monostomum  lentis  and  the  Filaria  labialis.  Many 
parasites  which  have  been  known  to  us  for  a  long  time,  but  which,  up 
to  within  ten  years  or  so,  were  of  interest  only  as  curiosities,  now  oc- 
cupy the  chief  place  in  the  literature  of  the  siibject ;  among  these  are 
EchinococcuH,  Tricliina,  Auchylostomum;  the  two  first  named  fill 
exactly  two-thirds  of  the  bibliography  in  Taschenberg's  "  Zoologische 
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Bibliothek."  An  entozoon  wliich  the  Frencli  surgeon,  Demarquay, 
first  discovered  in  1863  in  the  fluid  of  a  hydrocele,  without  divining 
its  significance,  is  the  most  widely  distributed  and  the  most  destnic- 
tive  of  any  that  we  know,  viz.,  the  Filaria  sanguinis  hominis.  The 
German  i^hysician,  Wucherer,  was  the  one  who  first  recognized  the 
importance  of  this  parasite.  That  the  broad  tapeworm  of  the  Rus- 
sian and  Swiss  can  cause  pernicious  blood  changes  was  up  to  within 
a  few  years  entirely  overlooked.  A  very  great  number  of  Trematodes 
keep  in  terror  the  inhabitants  of  Egypt  and  Japan,  threatening  con- 
stantly the  most  important  organs  of  their  bodies.  The  Anchylos- 
tomum  found  by  Dubini  in  the  cadaver  of  a  peasant  woman  has 
become  recognized  as  of  very  great  importance  for  those  of  certain 
occupations. 

F.  A.  Zenker  has  demonstrated  very  clearly  the  immense  impor- 
tance, in  a  hygienic  sense,  of  the  English  discovery  of  Trichina,  and 
thousands  have  been  enabled  to  escajje  a  most  grave  disease  in  con- 
sequence of  his  labors. 

In  the  following  brief  retrospect  of  the  development  of  entozoology 
during  the  last  hundred  years  only  such  works  are  mentioned  as  are 
of  interest  and  importance  to  the  physicians  of  to-day,  by  reason  of 
their  present  value  in  respect  to  prophylaxis  and  treatment.  A  list  of 
the  older  writers,  such  as  Redi,  Vallisneri,  Miiller,  Pallas,  and  others, 
will  be  found  in  my  "  Bibliographie  der  klinischen  Helminthologie." 
The  modern  history  of  parasitic  eutozoa  begins  i^roperly  with  an 
essay  by  Pastor  Goezi,  whom  R.  Blanchard  called  "  Un  homme  infini- 
ment  respectable,"  on  the  "Natural  History  of  Worms  which  Inhabit 
the  Viscera  of  Animal  Bodies,"  which  appeared  in  1782;  this  was  the 
richest  contribution  that  had  up  to  that  time  been  made  to  the 
literature  of  this  subject.  The  forty-four  copper  plates  illustrate  ex- 
ceedingly well  for  the  most  part  the  author's  discoveries.  The  only 
thing  lacking  in  this  classical  book  is  a  systematic  arrangement. 
Zeder,  the  city  physician  of  Bamberger,  published  in  1800  a  most 
valuable  supplement  which  Eudolphi  calls  an  "opus  egregium." 
The  same  Zeder  followed  this  Avith  an  excellent  natural  history  of 
visceral  worms — the  fii'st  systematic  work  of  note. 

After  Zeder  followed  Eudolphi,  whose  "  Entozoorum  sive  Vermium 
Intestinalium  Historia  Naturalis,"  1808,  is  written  quite  in  the 
spirit  of  a  Linne,  and  presents  the  whole  store  of  knowledge  pos- 
sessed at  that  time  in  an  unsurpassed  manner.  His  "Synopsis," 
edited  in  1819,  furnished  a  worthy  supplement  to  the  "  Historia  Natu- 
ralis,"  and  is  even  to-day  indisijensablo.  According  to  Eudolphi's 
conception  the  classification  of  hydatids  cannot  be  compared  with 
any  other.    Unequalled  for  profunditj'  and  practical  utility  is  the 
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beautiful  work  of  J.  George  Bremser,  curator  of  the  museum  at 
Yieuua.  The  work,  which  had  for  its  title,  "  Ueber  lebencle  Wiirmer 
im  lebentlen  Menschen,"  was  published  in  1819;  it  has  a  number  of 
very  good  plates.  The  book  is  even  to-day  an  ornament  to  any  hel- 
minth ological  library.  At  this  time  Germany  had  produced  a  number 
of  investigators  such  as  Bojanus,  Nitzsch,  Mehlis,  Nordmann,  the 
joint  author  of  Lamarck's  "Animaux  sans  Vertebres,"  Friedreich 
Sigismund  Leuckart,  Diesing,  the  author  of  the  "  Systema  Helmin- 
tium,"  Creplin,  and  von  Siebold.  Of  these  men  Dujardin  says: 
"I'Helminthologie  a  du  prendre  naissance  en  Allemagne,  et  s'y  deve- 
lopper  rapidement.  lis  ont  enrichi  cette  science  d'tme  foule  de  faits 
nouveaux  et  importants;  et  chaque  annee  encore  MM.  Creplin  et 
Siebold  ajoutent  de  nouvelles  decouvertes  a  celles,  si  precieuses, 
qu'on  leur  devait  deja."  These  words  are  found  in  the  preface  to  the 
work  of  Felix  Dujardin,  "Histoire  Naturelle  des  Helmintlies,"  Paris, 
1845,  which  is  still  a  useful  book,  and  one  of  the  most  exhaustive 
and  systematic  treatises  which  we  possess. 

V.  Siebold' s  investigations  upon  Cestodes  are  classical,  and  his 
ai-ticle  "Parasiten"  in  K.  Wagner's  "Encyclopedia"  will  always  repay 
pemsal. 

P.  T.  Van  Beneden's  "Vers  Cestoi'des  on  Acotyles"  and  his  "Me- 
moire  sur  les  Vers  Intestinaux"  belong  to  the  imperishable  treasures 
of  science.  It  was,  however,  a  practising  physician,  Friedrich. 
Kiichenmeister,  of  Zittau,  who  first  showed  the  professional  zoolo- 
gists what  was  to  be  accomi^lished  by  lielminthological  experimenta- 
tion. This  man  is  an  epoch-maker.  His  writings  upon  "  Cestodeu 
ira  Allgemeinen  und  die  des  Menschen  iusbesondere"  (1853),  and  his 
"Parasiten"  (1855)  signalized  the  opening  of  a  new  era  in  the  science 
of  helminthology. 

The  commanding  figure  in  modern  entozoology  is  Eudolph  Leuck- 
art, of  Leipsic.  The  first  edition  of  his  work  appeared  from  1863  to 
1870;  the  first  volume  of  the  second  edition  in  1879.  This  most 
thorough  work  on  helminthology  is  characterized  b.y  the  great  exac- 
titude of  tlie  zoological  part,  and  contains  reports  of  numerous  new 
investigations  and  experiments.  The  book  is  one  of  great  practical 
utility. 

Davaine,  in  his  "Traito  des  Entozoaires"  (1800  to  1877),  has  given 
UH  an  excellent  work  on  practical  helminthology.  This  work  will 
have  a  lasting  value,  although  tlie  author  stands  rather  in  the  second 
rank  ob  a  zoologist.  In  England  Spencer  Cobbold,  especially  in  his 
"Eiitozoa"  (1804),  and  "Parasites"  (1879),  has  given  to  the  world  a 
most  useful  guide  to  the  science  of  lielmintliology.  The  works  are 
beautifully  executed,  and  the  author  presents  his  material  in  a  way 
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that  leaves  nothing  to  be  desired.  In  Italy  Angelo  Dubini,  the  dis- 
coverer of  the  Anchylostomum,  published  his  "  Entozoografia"  in 
1850.  This  is  a  work  of  real  merit  and  was  a  most  useful  text-book. 
The  veterinarian,  Perroncito,  gave  to  his  countrymen  in  1882,  under 
the  title  "Parassiti  dell'  uomo  e  degli  animali  utili,"  a  good  descrip- 
tion of  the  entozoa,  together  with  the  results  of  his  own  investigations. 
The  work  of  de  Bonis  (Naples,  1876)  is  of  little  value. 

Perhaps  the  best  text-book  on  our  subject  in  the  German  language 
is  "  Die  menschlichen  Parasiten"  of  Max  Braun,  of  which  the  first 
edition  was  published  in  1883  and  the  second  in  1894.  This  work 
contains  also  a  vahiable  guide  to  zootomical  investigation. 

The  worm  fauna  of  animals  is  well  described  in  von  Linstow's 
"Compendium,"  an  indispensable  book  (Hanover,  1878  and  1889, 
supplement).  The  literature  of  clinical  helminthology  is  found  in 
extenso  in  J.  Ch.  Huber's  "  Bibliographie  der  clinischen  Helmintho- 
logie,"  Munich,  1890-1894. 

CESTODES. 
Echinococcus. 

If  we  consider  the  human  body  a  microcosm  no  parasite  can  be 
called  more  correctly  a  cosmopolitan  than  the  one  above  named. 
The  large  glandular  apparatus  of  the  abdomen,  the  lungs,  the  bones, 
the  muscles,  including  the  heart,  the  central  nervous  system,  and,  in 
short,  every  single  organ  may  be  visited  by  it.  Still  it  is  curious  to 
note  that  the  muscular  walls  of  the  digestive  tract,  the  muscles  of  the 
bladder,  the  substance  of  the  uterus,  the  Fallopian  tubes,  and  the 
vagina  are  seldom  or  never  invaded  by  the  parasite.  It  would  seem 
that  the  smooth  muscle  fibres  with  their  parenchymatous  fluids  fur- 
nish an  unfavorable  soil  for  the  development  of  the  hydatid  embryo. 

The  different  organs  are  invaded  more  or  less  in  accordance  with 
their  vascular  supply.  Although  the  parasite  causes  disturbances 
in  some  localities  only  after  attaining  a  considerable  size,  it  may  be 
an  occasion  of  very  great  danger  in  other  regions  (brain  and  heart) 
while  still  small  and  imperfectly  developed. 

The  condition  of  the  host  very  largely  depends  furthermore  upon 
the  changes  which  the  hydatid  undergoes  in  the  course  of  time  (giv- 
ing rise  to  suppuration,  etc.).  The  perforation  into  certain  organs, 
as  for  example  the  blood-vessels  and  air-passages,  results  not  infre- 
quently in  disastrous  catastrojihes. 

Tcmia  echinococcus  (v.  Siebold) ,  or  Tamia  nana  (Van  Beneden) , 
has  a  length  of  from  5.5  to  9  mm.  (Deflfke).    The  parasite  has  only 
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three  or  four  sections,  of  whicli  the  last  one  is  mature.  The  hooks 
are  thirty  tofoi'ty  in  number;  the  rostelkira  is  i^rojecting;  the  appen- 
dages are  thick ;  the  eggs  are  round,  and  their  niimber  in  the  last  pro- 
glottid is  estimated  at  five  hundred. 

This,  the  smallest  of  the  tasnije  of  our  domestic  animals,  lives  in 
the  small  intestine  of  the  dog — Deffke  found  it  especially  in  the  larger 
breeds  and  in  older  animals.    In  a  mastiff  he  found  one  thousand 


Fig.  70.— Echinococcus  Hooks  (after  Krabbe).  Greatly  magnified. 


specimens,  in  a  Newfoundland  about  one  hundred  and  fifty  thousand 
— that  is,  from  seventy-five  to  one  hundred  to  the  square  centimetre. 
It  lives  between  the  villi,  but  does  not  burrow  into  the  muscular  layer. 
It  is  often  difficult  to  see  it  on  account  of  the  mucus.  This  taenia  is 
rare  in  France  and  has  not  yet  been  found  at  all  in  England  (Cob- 
bold,  1879) .  After  the  hydatids  have  been  fed  to  dogs,  from  eight  to 
ten  weeks  elapse  before  matured  tsenise  can  be  found  (Prietz).  The 
first  experiments  in  this  regard  were  made  by  von  Siebold  (Zeitschrift 
fur  loissenschaftliclie  Zoologie,  IV.,  1853,  p.  409).  After  from  two  to 
three  weeks  the  taenia  presents  a  body  with  two  segments ;  after  the 
twenty-seventh  day  the  embryo  may  be  seen  in  the  eggs.  The  fringe 
of  hooklets,  it  seems,  is  often  shed  early,  v.  Siebold  mentions  that 
the  taeniae  are  often  found  in  immense  quantity  in  the  small  intestines, 
varying  according  to  the  number  of  scolices  with  which  the  animal 
has  been  fed. 

According  to  Roll  ("Wiirzburger  Verhandlungen, "  III.,  1852) 
Rudolj^hi  had  seen  these  parasites  ("Entoz.  Hist.  Nat.,"  I.,  411). 
Van  Beneden  ("Memoire  sur  les  Vers  Intestinaux, "  18G1)  described 
them  under  the  name  of  Taenia  nana;  he  found  them  in  quantities  iu 
the  small  intestine  of  a  dog  one  year  old.  The  taeniae  were  not  thicker 
than  a  "millet  seed."  Krabbe  has  found  the  parasite  iu  Copenhagen 
only  twice,  \mi  in  Iceland  in  twenty-five  per  cent,  of  all  dogs.  Some- 
times the  worms  are  present  in  immense  quantities,  always  in  the 
upper  half  of  the  small  intestines,  biit  never  in  the  first  ten  to  fifteen 
centimetres  next  to  the  stomach. 


606 


HUBER— ANIMAL  PABASITES. 


Varieties  of  Echinococcus  Tumors. 

I.  Echinococcus  cysticus.— Synou.,  E.  unilocularis,  Huber;  E. 
polymorphus,  Diesing. 

1st  variety — E.  granulosus,  E.  Leackart.* — Synon.,  E.  scoleci- 
pariens,  Kuchenmeister ;  E.  veterinorum,  End.;  E.  exogenus,  Kubn. 

2d  variety — E.  hydatidosus,  E.  Leuckart. — Syuon.,  E.  altrici- 
pariens,  Kiiclienmeister ;  E.  liominis,  Eud. ;  E.  endogenus,  Kubu. 

II.  E.  ALVEOLARis,  Bubl. — Synon.,  E.  multilocularis,  E.  Vircbow. 
1st  variety — E.  multilocularis  exulcerans,  E.  Vircbow. 

2d  variety — E.  osteoldastes,  Huber. 

Development  of  the  Echinococcus  Cysts. 

If  a  ruminating  animal  or  a  pig  is  fed  witb  proglottides  of  tbe 
Taenia  ecbinococcus  (young  pigs  bave  proved  tbe  most  suitable  ani- 
mals for  experimentation)  we  find  at  tbe  post-mortem,  performed  four 
weeks  afterward,  small  nodules,  a  millimetre  in  size,  in  tbe  liver 
wbicb  contain  a  young  cyst  of  tbe  ecbinococcus  (0.30  millimetre  in 
size).    After  eigbt  weeks  tbe  cysts  are  1.5  millimetres  in  breadtb. 

A  pig  wbicb  is  killed  at  tbe  end  of  nineteen  weeks  presents  cysts 
tbe  size  of  a  walnut,  witbout,  bowever,  tbe  small  Leads.  After  tbis 
time  small  sacs  form  on  tbe  inner  layer  of  tbe  cyst,  wbicb  contain  tbe 
beads  of  tbe  ecbinococcus.  Tbese  formations,  motber-cyst  and 
beads,  remain  attacbed  to  one  anotber  during  life.  Sacs  wbicb  bave 
burst  are  only  found  in  dead  bydatids.  Tbe  first  sign  of  tbe  bead 
may  be  found  in  tbe  sbape  of  a  bollow  bud  on  tbe  outer  wall  of  tbe 
motber-cysts.  Tbe  number  of  beads  contained  in  a  single  sac  may 
be  as  many  as  fifteen  and  even  twenty-two.  Tbe  first  appearance  of 
tbe  sacs  is  in  tbe  form  of  an  elevation  on  particular  points  in  tbe  pai- 
encbymatous  (or  inner)  layer.  Tbese  elevations  contain  a  somewbat 
rounded  cavity,  and  consist  in  excrescences  of  tbat  layer  of  cells 
wbicb  lines  tbe  inside  of  tbe  cyst.  Tbe  cellular  layer  becomes  at- 
tenuated and  forms  tbe  first  bollow  bud  wbicb  is  transformed  into 
tbe  first  bead,  sometimes  toward  tbe  outside  as  an  appendage,  some- 
times turned  in  upon  itself.  Tbe  formation  of  tbe  beads  begins  as  a 
rule  after  tbe  cysts  bave  reacbed  tbe  size  of  a  bazelnut. 

Formation  of  Eaughier-Gysts. — Keeping  pace  Avitb  tbe  growtb  tbe 
cuticula  increases  until  it  reacbes  tbe  tbickness  of  one  millimetre  and 
tbe  adventitia  (connective-tissue  cyst)  measures  five  millimeti'es  or 
more.    Daugbter-cysts  may  form  wbicb  are  not  developed  toward 


*  Found  in  the  hog  and  in  man  in  the  omentum,  peritoneum,  kidneys,  and  brain. 
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the  inside  but  the  outside  of  the  parent  (E.  scolecipariens,  Kiichen- 
meister). 

The  evolution  of  the  E.  hydcUidosiis  proceeds  in  such  a  manner  that 
the  heads  and  embryonic  cysts  {Brutkapseln)  undergo  a  retrograde 
metamorphosis  and  assume  the  shape  of  daughter-cysts ;  the  poste- 
rior end  of  the  head  is  convex.  This  change  gradually  affects  the 
anterior  i^art,  the  suckers  disappear,  the  calcareous  bodies  melt  away 
and  only  the  fringe  of  booklets  remains  intact  for  some  time.  After 
the  size  of  a  millet  seed  has  been  reached  it  is  impossible  to  differ- 
entiate these  formations  from  young  hydatids.  The  embryonic  cysts 
undergo  a  similar  transformation.  The  secondary  cysts  may  increase 
in  number  by  the  formation  of  buds  growing  out  of  their  walls; 
finally  three  generations  m&j  be  found  invaginated.  There  may  be 
hydatid  echinococci  which  are  entirely  without  heads.  It  must  be 
assumed  then  that  the  cysts  have  collapsed — an  accident  which  has 
caused  the  growing  together  of  apposed  parts — after  which  a  part  of 
the  parenchymatous  layer  rises  up  in  folds  as  it  were  and  becomes 
pedunculated.  This  pedunculated  part  becomes  a  band-like  forma- 
tion which  separates  into  several  pieces,  which  become  hollow  and 
surround  themselves  with  new  cuticular  lamellae,  in  this  way  forming 
new  hydatids. 

Chemistry  of  the  Echinococcus  Cuticles. — Liicke  has  shown  that  we 
have  to  do  with  a  chitin  substance  which  is  distinguished  from  the 
chitin  of  insects  by  its  lesser  resistance  to  alkalies.  By  sulphuric 
acid  this  substance  can  be  transformed  into  grape  sugar  (Liicke  in 
Virchoiv's  Archiv,  XIX.,  1860). 

Chemical  Comjjosition  of  the  Echinococcus  Fluid. — Pure  hydatid 
fluid  is  colorless,  odorless,  sometimes  somewhat  oi^alescent,  and  is 
of  a  neutral  reaction;  it  is  only  rarely  somewhat  alkaline  or  acid. 
The  specific  gravity  is  given  variously  as  1.009  to  1.010  (Frerichs, 
Boedecker),  as  1.012  (Munk),  and  as  1.015  (von  Kecklinghausen). 
The  amount  of  water  fluctuates  between  ninety-six  and  ninety-eight 
per  cent.  Among  the  mineral  components  chloride  of  sodium  plays 
the  most  important  part.  Mimk  has  found  it  present  in  the  propor- 
tion of  O.Gl  per  cent.  It  is  remarkable  how  small  is  the  amount  of 
phosphates,  only  traces  being  found.  Carbonates  and  sulphates 
(calcium,  mfignesium)  could  be  demonstrated  more  clearly.  Sugar 
was  found  by  the  majority  of  investigators;  Munk  found  O.OG  per 
cent,  of  dextrose.  Not  all  observers  have  succeeded  in  pro^ang  the 
presence  of  succinic  acid.    Uric  acid  was  found  by  Munk. 

The  pure  fluid  is  generally  free  from  albumin.  (The  statement  as 
to  the  presence  of  albumin  by  Kiichenmeister  is  probably  a  fa;jsi/s 
calami.)    Excexitionally  other  authors  have  demonstrated  the  pres- 
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ence  of  a  small  percentage  of  albumin;  so  for  instance  Naunyn  always 
found  some  albumin;  Klee  (Dissertation,  Berlin,  1872)  reports 
a  relatively  large  amount  of  albumin;  Eosenstein  {Berliner  Jclinische 
Wochensclirift,  1873,  No.  20)  obtained  by  boiling  as  well  as  by  the 
addition  of  nitric  acid  to  the  clear  fluid  a  decidedly  flocculent  sedi- 
ment; Bock  also  {Eeicherfs  Arcliiv,  1873)  found  0.74  per  cent,  albu- 
min in  a  case  observed  at  Professor  Frerichs's  clinic.  We  must  not  for- 
get that  other  abdominal  cysts  exist  whose  fluid  is  free  from  albumin, 
especially  certain  cysts  of  the  ligamenta  lata  uteri,  which  present  the 
same  features  as  hydatid  cysts  so  far  as  the  absence  of  albumin  and 
the  presence  of  chloride  of  sodium  are  concerned.  The  microscope 
must  decide  in  these  cases  and  it  may  be  possible  to  form  a  conclusion 
by  the  discovery  of  sugar,  which  is  characteristic  of  echinococcus 
("Westphaler  Beitrage  zur  Lehre  von  der  Probepunction, "  Archiv 
fur  Gymlcologie,  VIII.,  1875). 

Echinococcus  Hydaticlosus. 

This  reaches  a  weight  of  from  ten  to  fifteen  kilogrammes.  Not  in- 
frequently the  daughter-cysts  are  sterile,  in  other  cases  fertile  cysts  are 
found  side  by  side  with  sterile  ones.  The  number  of  these  may 
reach  into  the  thousands  (Luschka).  Twenty-five  to  fifty  are  found 
regularly ;  the  size  is  from  that  of  a  pea  up  to  that  of  a  walnut  and 
larger.  This  form,  which  is  the  most  important  as  regards  the  path- 
ology of  the  human  body,  has  been  described  by  F.  Kiichenmeister 
as  E.  altricipariens ;  by  older  authors,  as  for  example  Eudolphi,  as 
E.  hominis  (in  contradistinction  to  E.  veterinorum) .  In  the  thesis 
of  Kuhn  (Niederbronn),  which  has  justly  been  much  qiioted,  it  was 
designated  as  "  Espece  2,  acephalocystis  endogena  produisant  des 
gemmes  qui  se  detachent  en  dedans." 

Ecliinococcus  Gh'anuhsus. 

This  variety'  is  found  especially  in  ruminating  animals,  in  the  pig, 
and  according  to  Megnin  in  the  horse  (E.  veterinorum,  Kudolphi). 
Pastor  Goeze  classed  it  under  the  Tsenias  and  called  it  TfBuia  vis- 
ceralis  socialis  granulosa.  Batsch  calls  it  Hydatigena  granulosa. 
Kuhn  recognized  its  exogenous  proliferation  and  called  it  "  Acepha- 
locyste  Exogene"  ("Kecherches  sur  les  Acephalocystes, "  1830). 
In  man  this  variety  is  rarer  than  the  hydatid  form  and  scarcely  ever 
reaches  the  volume  of  the  latter.  It  is  found  only  exceptionally  in 
the  liver,  but  not  so  very  infrequently  in  the  human  kidney,  and  es- 
pecially in  the  female  mammary  gland.  Sommerbrodt  describes  an 
interesting  case  in  Virchoio's  Arcldv,  XXXVI.,  1866. 

Mrs.  E.  M.,  33  years  old,  was  suffering  from  pulmonary  phthisis. 
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The  liver  was  enlarged  and  presented  rounded  protuberances.  The 
post-mortem  shoAved  a  liver  of  eleven  and  a  half  inches  in  breadth, 
twelve  and  a  half  inches  in  length,  and  five  inches  in  thickness. 
(See  Pig.  71.)  The  capsule  showed  traces  of  an  old  perihepatitis. 
The  organ  was  studded  over  almost  its  entire  surface  with  twelve 
echinococcus  cysts  in  a  stage  of  true  scolex  production,  three  of 
which  were  located  in 
the  left  lobe.  The  size 
varied  from  that  of  a 
smaU  apple  up  to  the 
circumference  of  double 
the  size  of  an  adult's 
fist.  They  were  filled 
to  distention  with  clear 
fluid  contents,  showing 
grayish-white  granular 
particles,  some  float- 
ing, some  adherent  to 
the  wall.  There  were 
scolices  with  fringes 
showing  forty  to  fiity 
hooklets.  Frerichs 
("Klinik  der  Leber- 
krankheiten,"  U.,  221) 
has  seen  this  form  in 
the  human  liver  four 
times.  As  a  rule  the 
circumference  of  the 
cyst  was  below  that  of 
a  goose  egg.  In  one 
case  only  the  cyst  meas- 
ured nine  and  three- 
quarter  inches.  It  contained  thirteen  pounds  of  light  yellowish 
opaque  liquid  and  one  single  large  gelatinous  cyst,  which  was 
covered  on  the  inside  with  an  echinococcus  colony. 

AcepJialocysts. 

In  the  year  1804  Laennec  ("  Memoire  sur  les  Vers  Vesiculaires" ; 
Comptes  rendus  de  la  Societe  de  Medecine  de  Paris,  1812,  p.  120)  es- 
tablished the  category  of  echinococcus.  He  demonstrated  that  the 
hydatid  of  man  belonged  to  the  animal  kingdom  and  emphasized  the 
fact  that  the  hydatids  which  he  calls,  according  to  Zeder,  Polycepha- 
lus  hominis,  resemble  in  all  imrticulars  the  acephalocysts.  How- 


Fio.  71.— Echiuococcus  Granulosus  of  the  Liver.  (After 
Sommerbrodt.) 
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ever,  Laennec  soon  encountered  some  opposition,  and  in  the  thesis  hy 
Livois  (Paris,  1843),  which  was  written  under  the  influence  of  Eayer, 
the  acephalocyst  was  again  banished  from  the  animal  kingdom. 
In  Germany  its  animal  nature  was  again  advanced  by  Nitzsch  (in 
Gruber's  "  Eucyclopadie,"  Vol.  I.) .  Eokitansky  in  1846  declared  the 
acephalocyst  to  be  a  sterile  echinococcus. 


Eclvinococcus  Maltilocularis,  R.  Virchow. 

(Syn.,  E.  alveolaris,  Buhl.) 

The  true  nature  of  this  very  interesting  parasitic  formation  was 
for  a  long  time  not  recognized  and  it  was  described  as  "  alveolar  col- 
loid," "gallertkrebs."   In  the  year  1855  L.  Buhl,  of  Munich,  and  E. 

Virchow  discovered  almost 
simultaneously  that  this  puz- 
zling growth  belonged  to  the 
echinococcus  family.  Its  re- 
semblance to  hard  carcino- 
ma is  so  pronounced  that  K. 
Zenker,  upon  examining  a 
preparation  recently  sent  to 
him,  remarked  that  the  tumor 
presented  a  picture  which 
most  vividly  reminded  one  of 
the  appearance  of  a  scirrhus 
in  fatty  degeneration.  This 
variety  of  echinococcus  is 
seated  almost  invariably  in 
the  liver.  A  hard  tumor,  at- 
taining the  size  of  a  child's 
head,  is  found  which  pre- 
sents upon  its  cut  surface 
a  tough  framework  which  is 
filled  in  with  alveoli  of  the 
size  of  a  millet  seed  to  that  of  a  pea.  These  alveoli  contain  small  echi- 
nococcus cysts  with  thick  lamellated  walls.  Sometimes  they  contain 
scolices,  sometimes  they  are  sterile.  The  cysts-  are  at  times  crowded 
together  or  may  be  separated  by  somewhat  broad  septa ;  they  form 
gelatinous  plugs.  The  centre  of  the  tumor  is,  as  a  rule,  in  a  state  of 
softening  and  forms  a  kind  of  cavity  filled  with  yellowish,  greenish 
pulpy  masses  (vomica) .  The  echinococci  are  situated  in  the  lymph- 
vessels,  a  fact  which  was  recently  demonstrated  by  Zenker  {Deatsclies 
ArcMv,  1893,  Vol.  LI.).    They  have  a  pronounced  tendency  to  grow 


Fio.  78.— Echinococcus  Multilocularls  or  Alveolaris. 
(After  Lusclika.) 
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into  other  channels,  especially  into  the  bile-ducts,  a  state  which  causes 
the  chronic  icterus  so  typical  in  this  form  of  hydatids,  which,  how- 
ever, may  be  absent.  The  symptoms  have  some  features  Avhich  ren- 
der it  possible  sometimes  to  make  the  diagnosis  with  a  certain  degree 
of  probability,  although,  as  a  rule,  this  is  not  done.  If  we  have  a  firm 
swelling  of  the  liver  of  slow  development,  say  two  years,  in  middle 
age,  obstinate  icterus  of  considerable  intensity,  enlargement  of  the 
spleen,  and  at  the  same  time  the  nutrition  is  but  slowly  affected,  an 
alveolar  echinococcus  may  be  thought  of.  Ascites  may  or  may  not 
be  present.  It  is  found  in  about  one-third  of  the  cases.  QEdematous 
swellings  may  subsequently  develop.  That  long-continuing  icterus 
is  often  due  to  parasites  and  may  terminate  in  fatal  hemorrhages  is  a 
fact  to  be  remembered. 

These  symptoms  combined  Avith  icterus  correspond  with  the  type 
which  N.  Friedrich  has  established  in  Vol.  XXXIII.  of  Virchoio's 
Archiv.  These  observations  were,  however,  based  upon  a  limited 
material.  Another  symptom-complex  which  I  have  myself  recently 
observed  is  the  following :  large,  slowly  growing  tumors  of  the  liver 
without  icterus,  and  perhaps  later  on  even  a  decreasing  abdominal 
circumference,  some  ascites,  oedema,  long  duration  up  to  three  years, 
tumor  smooth  and  without  fluctuation.  In  icteric  patients  it  hap- 
pens that  the  well-known  discoloration  of  the  faeces  is  intermittent, 
bilious  stools  being  passed  from  time  to  time.  I  have  seen  this 
in  a  case  of  Echinococcus  alveolaris  of  the  gall-bladder;  the  wall 
had  a  thickness  of  one  centimetre  in  places  and  the  gall-bladder 
had  degenerated  into  an  orange-sized  tumor  {DeidscJies  ArcJiiv,  Band 
48,  p.  432) .  In  rare  cases  the  normal  gall-bladder  may  be  distended 
by  bile  and  be  palpable  in  this  variety  of  hydatids.  In  making  the 
diagnosis  one  has  to  be  especially  careful  not  to  confound  this  affec- 
tion with  new  formations.  Carcinoma  of  the  head  of  the  pancreas, 
which  is  often  of  long  standing,  is  liable  to  give  rise  to  errors. 
The  geographical  distribution  of  this  variety  is  very  peculiar.  Of 
the  95  cases  hitherto  known,  Wiirtemberg  had  19,  Upper  Bavaria 
20  (post-mortems  made  in  Munich) ,  Bavarian-Suabia  8,  Switzerland 
22,  esjjecially  in  the  northeasterly  Cantons,  Austria  7,  Baden  2. 

Single  cases  have  been  observed  in  Upper  Hesse,  Savoy,  Siberia, 
North  America.  The  case  published  by  Mudd,  1892,  in  an  American 
journal,  does  not  belong  here.  The  Siberian  case  was  described  by 
Grussenstein  in  VrcdcJt,  No.  35,  1892.  Of  the  cases  from  BaA'arian- 
Suabia  7  are  of  my  own  observation,  so  that  perhaps  we  must  con- 
sider this  region  as  the  centre  of  intensity ;  for  if  it  be  considered 
that  I  had  no  clinic  and  no  anatomical  institute  at  my  command, 
the  number  of  cases  seen  Avithin  the  confines  of  Memmingen  must 
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certainly  appear  very  large.  The  question  as  to  which  tajniao  belong 
to  the  echinococcus  miiltilociilaris  still  awaits  solution.  Klemm 
(Bollinger),  Ai-thur  Miiller,  Mangold,  have  written  upon  the  subject. 

AiTECTioN  OF  Individual  Organs. 

A  general  compilation  has  been  made  by  Neisser,  Davaine,  and 
J.  D.  Thomas.  Local  statistics  of  reliable  material  we  find  in  the 
writings  of  Madelung,  Jonassen,  and  Thomas.  The  statistical  ma- 
terial of  the  large  clinics  has  only  a  very  relative  value,  since  in  such 
institutions  there  is  habitually  found  a  conflux  of  patients  from  many 
different  regions. 

In  one  point  there  is  unanimity  among  the  authors,  namely,  that 
the  liver  is  an  organ  of  jaredilection  for  the  parasite :  Neisser  states 
that  the  liver  is  affected  in  50  per  cent,  of  the  cases,  Thomas  in  57 
per  cent,  (out  of  1,897  cases  found  in  the  literatui-e  of  the  world). 
Local  statistics  show  in  Australasia  65  per  cent.  (Thomas) ,  Mecklen- 
burg 66  per  cent.  (Madelung),  Vorpommern  66.9  per  cent.  (Mosler), 
Iceland  84  per  cent.  (Jonassen) .  After  the  liver  come  in  frequency 
the  lungs.  Here  differences  are  very  great.  In  Iceland  the  lung 
is  found  affected  in  1  in  every  50  cases,  in  Mecklenburg  1  in  10,  in 
Vorpommern  1  in  9,  in  Australia  1  in  6.  That  the  peritoneum  is 
often  affected  is  true,  but  primary  disease  of  this  serous  membrane 
is  a  rarity.  The  spleen  is  not  frequently  the  dwelling-place  of 
hydatids;  in  Mosler' s  monograph  there  are  only  74  cases,  30  of 
which  concern  solitary  instances.  With  those  that  have  been  over- 
looked, taken  together  with  those  recently  added,  I  estimate  the 
number  of  cases  at  100.  As  regards  hydatids  of  the  kidney  the 
reports  vary  between  eighteen  per  cent.  (Jonassen)  and  three  and  a 
half  per  cent.  (Madelung).  Neisser  has  counted  80  cases,  Davaine 
22.  Finsen  only  quotes  1.17  per  cent.,  though  his  observations  con- 
cern the  same  country  as  those  of  Jonassen.  As  to  the  frequency 
in  other  organs  I  have  mentioned  a  number  under  the  appropriate 
paragraphs,  since  almost  all  authors  (Neisser  and  Davaine  excepted) 
have  a  very  defective  knowledge  of  the  literature.  The  statistical 
tables  are  entirely  useless.  Thus  J.  D.  Thomas  records  13  cases 
of  hydatids  of  muscles,  while  Marguet  in  his  admirable  thesis 
has  collected  126  instances ;  31  cases  where  the  bones  are  affected 
are  recorded ;  and  still  Gangolpho  gives  but  50  cases.  The  data  re- 
lating to  the  presence  of  echinococcus  in  the  ovaries  must  be  accepted 
with  the  greatest  caution. 
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Death  of  the  Echinococcus. 

The  vessels  of  the  adventitia  furnish  nourishment  to  the  hydat- 
ids. If  a  too  intense  proliferation  of  the  daughter-  and  granddaugh- 
ter-cysts takes  place,  it  may  be  imagined  that  the  supply  of  nourish- 
ing material  is  insufficient  and  that  consequently  a  proportion  of  the 
cyst  inmates  die;  likewise  traumatism,  possibly  also  chemical  irri- 
tants carried  by  the  lymph  stream,  may  remove  the  conditions  favor- 
able to  the  existence  of  the  cyst.  Thus  a  purulent  inflammation  of 
the  outer  wall  is  liable  to  injure  the  echinococcus.  Also  increasing 
rigidity  of  the  wall  may  be  an  obstacle  to  the  growth  of  the  cyst. 
The  cysts  may  die  singly,  in  which  case  they  collapse ;  their  skin  be- 
comes gelatinous,  sodden,  and  thickened,  the  contents  opaque,  and 
show  opaque  fat-corpuscles,  dead  scolices,  and  their  debris.  In  this 
way  the  sac  may  atrophy ;  especially  if  all  the  cysts  have  died  off. 
The  contents  resemble  a  thick  pap  in  which  for  a  long  time  the  rem- 
nants of  the  collapsed  cyst  may  be  found.  An  interesting  discovery 
in  the  dead  cysts  is  the  hematoidin,  which  is  identical  with  bilipulvin. 
Virchow  {Archiv,  I.,  427,  1847)  says  he  has  repeatedly  found  that  in 
the  mass  consisting  of  bile  which  covered  the  wall  of  the  echinococcus 
sacs,  there  were  innumerable  crystals  of  the  nature  of  those  found 
developing  in  old  blood.  Davaine  ("Entozoaires,"  p.  380,  2d  edition) 
treats  at  length  uiDon  the  presence  of  hematoidin  and  establishes  th« 
rule  that  it  does  not  appear  in  other  hydatids  than  those  of  the  liver. 

Haban  ("La  Bile  et  I'Hematoidin  dans  les  Kystes  Hydatiques," 
These  de  Paris,  1869) ;  has  worked  out  this  subject  more  thoroughly 
and  comes  to  the  conclusion  that  the  substance  in  question  is  only  to 
be  found  in  such  cysts  as  communicate  with  the  bile  ducts.  The  ad- 
ventitia may  undergo  complete  calcareous  degeneration.  Frerichs 
saw  a  cyst  of  goose-egg  size  entirely  surrounded  by  a  calcareous  shell 
two  to  three  lines  in  thickness.  Orth  ("Pathological  Anatomy," 
I.,  p.  978)  found  in  a  dead  echinococcus  cyst  of  a  child  large  quanti- 
ties of  Charcot's  crystals. 

Suppuration  of  the  Hydath)  Cysts. 

This  may  start  from  the  adventitia  of  the  capsule,  which  contains 
blood-  and  lymph-vessels,  allowing  the  pyogenic  coccus  to  gain  ad- 
mission. It  may  also  be  assumed  that  micro-organisms  enter  by 
way  of  the  bile  ducts.  A  tiiird  and  fretjiient  mode  of  infection  is 
through  tajjping  the  sac  witli  septic  instruments.  Suppuration  may 
prepare  the  way  for  a  ru[)ture  into  cavities  and  ducts.    On  the  other 

hand  the  adhesions  to  neighboring  organs  will  guide  the  surgeon  to 
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tlie  exact  location  of  tlio  process.  Bergmann  found  a  pericystic 
phlegmon  in  about  twenty-five  per  cent,  of  cases  of  ecliinococcus  in- 
volving external  organs ;  Marguet  24  cases  of  suppuration  out  of  126 — 
that  is,  twenty  per  cent. — and  lie  is  of  tlie  opinion  that  tapping  in  the 
majority  of  cases  is  accountable  for  the  condition.  Kokitansky  em- 
phasized the  importance  of  inflammation  of  the  exterior  wall  of  the 
sac,  which  may  give  rise  to  obliteration  and  destruction  by  means  of 
suppuration.  A  pus  focus  which  is  directly  enclosed  by  the  paren- 
chyma is  sometimes  found,  he  says,  in  consequence  of  a  total  ulcera- 
tive consumption  of  the  sac,  and  contains  aside  from  pus  the  col- 
lapsed cyst.  Eaflfi  ("  De  la  pathogenie  clinique  de  la  sui^puration  des 
kystes  hydatiques  du  foie,"  These  de  Paris,  1891)  thinks  that  in- 
fection may  take  place  through  the  blood,  the  lymph,  or  the  bile,  and 
also  as  a  consequence  of  traumatism  (puncture).  The  infections  by 
way  of  the  bile  ducts  are,  he  says,  the  most  common,  58.7  per  cent., 
through  the  blood  in  8.7  per  cent.,  through  the  lymphatic  system  in 
6.5  per  cent.  Trauma  claims  for  itself  26  i^er  cent.  The  prognosis 
is  regarded  as  much  less  favorable  in  suppuration  caused  by  a 
jn'imary  pericystitis  than  in  that  caused  by  infection  (puncture), 
the  latter  figuring  with  66  per  cent,  cures.  A  very  dangerous  com- 
plication of  long-continued  suppuration  of  hydatids  is  found  in  amy- 
loid degeneration  of  the  kidney.  I  myself  have  described  a  case  of 
amyloid  degeneration  of  the  kidney  caused  by  protracted  suppuration 
of  an  hydatid  of  the  spleen  {Milnchner  medicinisclie  Wocliensclirift,  1890, 
No.  5).  F.  Krause  in  "  Volkmann's  Vortriige,"  No.  325,  also  speaks 
of  this  comijlication;  also  F.  Konig,  Jr.  (Dissertation,  Leipsic,  1890). 
We  read  here,  page  11 :  "  These  long-continuing  suppurations  are  of 
grave  constitutional  import.  Aside  from  the  general  weakening 
effect,  amyloid  degeneration  of  all  the  abdominal  organs  occasionally 
appears."  Besides  albuminuria,  chronic  diarrhoea  which  we  are 
unable  to  check  may  point  to  this  danger. 

The  suppuration  may  progress  slowly  without  violent  symptoms, 
perhaps  only  slight  fever  may  exist  with  some  sensitiveness  on  press- 
iire ;  the  skin  becomes  red,  very  painful,  and  may  perforate,  an  event 
which  is  usually  followed  by  a  cure.  Occasionally  the  cause  of  the 
suppuration  is  obscure ;  it  is  certain,  however,  that  trauma  does  not 
of  necessity  precede.  Here  and  there  too  intense  bodily  exertion 
has  been  given  as  an  etiological  factor.  In  the  abdominal  cavity  the 
proximity  of  portions  of  the  intestine  which  swarm  with  bacteria 
may  play  a  certain  etiological  role.  Thus  in  my  case  of  cyst  of  the 
spleen  the  colon  was  adherent  to  the  sac,  and  the  slightest  separation 
of  the  walls  of  the  cyst  might  have  opened  the  door  to  the  ingress  of 
the  microbes. 
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Etiology. 

Cave  Canem  is  the  motto  wliicli  Jonassen  has  given  to  this  chap- 
ter. It  is  evident  that  a  dog  who  harbors  thousands  of  the  small 
tjenife  may  pass  dail}',  with  or  Avithout  faeces,  dozens  of  rixie  proglot- 
tides, each  having  about  five  hundred  eggs.  The  more  uncleanly  and 
careless  is  the  man  in  his  contact  with  dogs  the  greater  is  the  dan- 
ger of  infection.  Marked  examples  of  what  not  to  do  are  furnished 
by  the  mode  of  life  in  the  home  of  the  poor  Icelander,  especially  in 
his  cooking  arrangements.  It  is  not  to  be  doubted  that  he  acquires 
the  echinococcus  right  in  the  house.  There  is  no  provision  in  the 
house  of  the  Icelander  for  keeping  by  themselves  the  dishes  and 
plates.  A  table  is  often  wanting,  and  the  utensils  are  placed  upon 
the  floor  or  upon  the  low  fireplace.  The  way  the  drinking-water  is 
kept  is  also  very  jDrimitive.  The  dishes  instead  of  being  washed  are 
left  for  the  dogs  to  lick  clean.  Petting  the  dogs  or  sleeping  with 
them  in  the  same  bed  is  customary.  The  dogs  are  also  allowed  to 
use  the  kitchen  for  sleeping  purposes. 

In  preparing  dried  herring,  a  chief  article  of  diet  of  the  Iceland- 
ers, the  niles  of  cleanliness  are  grossly  neglected.  The  fish  is  eaten 
when  scarcely  dried  and  still  raw,  but  previously  pounded  with  a 
hammer  upon  a  stone  resting  on  the  floor  {  jisTcasiem) .  This  stone  is 
perfectly  accessible  to  the  dogs.  Grabbe  and  Jonassen  energetically 
contradict  what  Schleissner  appeared  to  hint  at,  viz.,  that  the  "album 
grsecum"  is  frequently  used  as  a  remedy  by  the  Iceland  quacks.  It 
must  be  remarked  that  even  Galen  (XII.,  291,  edit.  Kiihn)  devoted 
a  chapter  to  the  white  faeces  of  the  dog,  and  that  Sextus  Placitus 
in  the  eleventh  chapter  vaunts  the  stercus  canis  as  a  remedy  for 
patients  with  dropsical  conditions ;  it  also  is  said  to  effect  a  wonder- 
ful cure  in  various  forms  of  tinea  and  epilepsy.  A  similar  mistake  is 
likewise  con-ected  by  Jonassen — viz.,  that  of  Neisser,  who  credits 
Dr.  Hjaltalin  with  the  opinion  that  eating  raw  smoked-meat  could 
produce  hydatid  disease. 

Sex. — The  majority  of  authors  claim  that  women  are  affected  in 
a  considerable  jn-eponderance  of  instances :  for  example  of  Neisser's 
cases  210  were  females  and  148  were  males,  or  a  proportion  of  fifty- 
eight  jjer  cent.  Finsen  (Iceland^  gives  74  men  to  181  women. 
i.e.,  seventy'  per  cent,  women.  Jonassen,  25  women  and  21  men; 
fifty-four  per  cent.  According  to  J.  D.  Thomas  the  proportion  is 
reversed  for  Australia,  viz.,  forty-one  per  cent,  women  and  fifty -nine 
per  cent.  men.  It  must,  liowever,  be  here  remarked  that  the  male 
poxmlation  of  these  countries  preponderates.  (According  to  the 
census  of  1881  there  were  in  Victoria  110  men  to  100  women.) 
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Age. — Neisser  figures  from  a  total  of  500  cases:  0-10  years,  4.8 
per  cent. ;  11-20  years,  13.2  x^er  cent. ;  21-30  years,  30.8  per  cent. ; 
31-40  years,  24.6  per  cent. ;  41-50  years,  15.2  jier  cent. ;  51-60  years, 
6.2  per  cent. ;  61-70  years,  2.8  per  cent. ;  71-80  years,  1.4  per  cent. 
Still  these  figures  give  no  definite  idea  of  the  relative  fretiuency  at 
different  ages,  especially  since  the  hosi)itals  are  frequented  mostly 
by  persons  between  the  ages  of  twenty  and  forty  years,  while  those 
more  advanced  in  life  are  numerically  but  little  represented ;  nor  does 
one  gain  any  knowledge  as  to  the  patient's  age  at  the  time  the  para- 
site gained  access  to  the  organism.  The  statistics  furnished  by 
Thomas  concerning  persons  dead  of  hydatid  disease  in  Victoria  from 
1868  to  1881  indicate  a  variety  of  different  conditions,  for  the  fre- 
quency is  represented  at  twenty  per  cent,  between  forty  and  fifty 
years  and  at  fourteen  per  cent,  between  fifty  and  sixty. 

Children  below  the  age  of  ten  show  no  small  mortality  percentage. 
Thomas  puts  it  at  seven  per  cent.  The  j'oungest  child  having  hydat- 
ids of  the  liver  was  two  years  and  one  month  old. 

Geographical  Distrihidion.- — ^The  classical  home  of  the  hydatid 
disease  is  Iceland.  Schleissner  (1849),  Eschricht  (1852),  Krabbe 
(1865),  Finsen  (1867),  and  lastly  Jonas  Jonassen  (1882),  have  given 
us  an  extended  insight  into  the  condition  as  it  exists  there,  the 
works  of  Eschricht  and  Krabbe  being  especially  valuable. 

Schleissner  claimed  that  one-seventh  (?)  of  the  population  and 
one  out  of  eighteen  sick  persons  suffered  from  echinococcus ;  and 
that  the  female  sex  preponderated.  Finsen  admitted  that  two-thirds 
per  cent,  of  the  inhabitants  were  afflicted,  and  that  at  all  times  1,500 
persons  were  afi^ected  with  hydatid  disease. 

Jonassen  reckoned  1  case  for  every  61  of  population — 1.6  per 
cent.  Out  of  74  patients  there  were  44  females ;  thirty-two  per  cent, 
of  the  patients  were  between  twenty  and  thirty;  twenty-three  per 
cent,  between  thirty  and  forty  years  of  age.  The  causes  of  this  en- 
demic are  first  the  relatively  large  number  of  dogs,  which  in  turn 
acquire  their  taanise  from  the  sheep,  whose  number  is  so  great  in  Ice- 
land that  for  every  100  men  there  are  reckoned  1,070  sheep.  The 
number  of  dogs  is  estimated  at  10,000  in  a  population  of  64,000  human 
beings.  The  lack  of  cleanliness  in  slaughtering  seems  to  be  pro- 
nounced, and  among  the  lower  classes  filth  reigns  supreme  even  with- 
in the  household.  As  regards  the  existence  of  educated  medical  men, 
there  is  such  a  dearth  that  out  of  10,000  inhabitants  there  is  only 
to  be  found  one  authorized  physician. 

The  distribution  of  hydatid  disease  in  Australia  is  likewise  very 
extensive.  We  are  indebted  for  our  knowledge  of  it  to  Dr.  John 
Davies  Thomas,  physician  to  the  Adelaide  Hospital. 
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The  affection  exists  cLiefly  in  tlie  province  of  Victoria,  which 
shows  almost  three  per  mille  mortality  from  hydatids ;  one  case  of 
echinococcns  is  found  in  every  175  hospital  patients ;  in  New  South 
Wales  the  mortality  is  0.741  per  cent. ;  in  South  Australia  1.61  to  2.73 
per  cent.  Thomas  is  inclined  to  the  view  that  the  hydatids  were  not 
indigenous  but  that  they  were  imported  along  with  whiskey  and  other 
blessings  of  civilization.  Four  factors  of  hydatid  disease  are  put 
down:  1.  The  number  of  dogs  in  the  country ;  2.  The  opportunity 
for  man  and  animals  to  consume  the  taenia  eggs  developed  in  the 
dogs;  3.  The  number  of  sheeiD,  cattle,  and  pigs;  4.  The  frequency 
with  which  dogs  consume  the  entrails  of  the  above-named  animals. 

In  Australia  there  are  estimated  for  100  men  1,300  to  4,700  rumi- 
nants in!  which  New  South  Wales  takes  the  lead.  The  proportion  of 
dogs  to  men  is  as  1  to  22 ;  in  Tasmania  it  is  as  1  to  8  or  9. 

The  lack  of  large  rivers  is  characteristic  of  Australia.  The 
brooks  either  dry  up  entirely  in  summer  or  there  remain  only  a  few 
pools,  which  readily  become  infected.  The  existence  of  extensive 
swamps  is  a  feature  of  Australia  as  well  as  of  Iceland,  only  in  sum- 
mer the  swamp  level  is  lower  in  Australia.  Since  the  inhabitants  of 
the  bushlands  can  often  find  no  drinking  water  far  or  near,  excepting 
that  contained  in  the  small  swamps,  the  danger  of  infection  is  very 
great. 

America. — Curtice  Cooper  ("  Parasites  of  the  Sheep,"  Washington, 
1890)  says :  "  The  presence  of  hydatids  is,  if  it  occurs  at  all  in  the 
country,  very  rare."  Osier  found  61  cases  of  echinococcns  reported 
in  the  literature.  He  believes  that  at  least  one-third  of  them  were 
imported.  In  Montreal,  on  the  other  hand,  there  were  found  out  of 
270  hogs,  10  with  hydatids  (if  cysticerci  were  not  also  reckoned  in). 

Africa. — Bilharz  found  the  parasite  in  Egypt.  Kaufmann  saw  it 
seven  times  within  a  space  of  twenty-two  months.  In  the  French 
colonies  it  does  not  seem  to  be  infrequent. 

Concerning  the  Cape  of  Good  Hope,  A.  E.  Fick  has  reported 
that  hydatids  are  found  pretty  frequently.  He  diagnosed  nine  cases 
within  seven  years,  five  of  Avhich  were  verified  by  oi^eration. 

Asia. — According  to  Fleming  the  disease  is  frequently  found  in 
cattle  in  the  Punjab, 

Europe. — ^Numerous  cases  of  hydatids  have  been  reported  in 
Mecklenburg,  in  the  northern  as  well  as  the  eastern  district.  In 
Piostock,  a  city  which  has  been  investigated  most  thoroughly,  one 
case  of  echinococcns  was  found  for  1,414  inhabitants;  in  the  Duchy  of 
Mecklenburg-Schwerin,  on  the  other  hand,  one  to  each  7,188  inhabi- 
tants, and  this  within  the  period  1850  to  1883.  During  this  time  182 
cases  received  medical  care.    It  is  of  interest  as  concerns  Mecklenburg 
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that  the  frequency  of  hydatid  disease  is  not  explained  by  the  number 
of  dogs.  Cattle  breeding  is  very  extensive  (56  heads  of  cattle  and  175 
sheep  are  found  to  every  100  men).  Vorpommern  is  another  focus 
for  echinococcus  disease,  a  fact  which  has  been  emphasized  especially 
by  Mosler.  In  the  past  forty  years  133  cases  were  observed,  the  ma- 
jority in  Greifswald,  Auklam,  Stralsuud.  Of  the  remaining  portions 
of  Germany  Breslau  and  the  whole  province  of  Silesia  are  especially 
noticeable  on  account  of  the  relative  frequency,  namely,  0.76  per  cent, 
of  post-mortems.  In  Munich  Buhl  found  1  case  of  echinococcus 
cysticus  in  300  cadavers,  i.e.,  0.33  per  cent.,  while  Bollinger  gives 
0.42  per  cent.  For  Wiirtemberg  Vierordt  could  find  only  17  cases, 
the  alveolar  form  of  the  disease  being  found  here  more  frequently. 

In  France  echinococcus  is  not  rare,  a  fact  which  is  illustrated 
hj  the  great  number  of  Paris  theses  (about  100  np  to  1894)  which 
treat  of  this  subject.  In  Kouen  3  cases  are  said  to  be  found  in  100 
autopsies  (Leudet). 

As  regards  Italy  Perroucito  says  that  the  parasite  is  not  rare. 

In  England  the  number  of  deaths  caused  each  year  hj  the  para- 
site is  estimated  by  Cobbold  at  400.  Murchisou  found  about  1.5  per 
cent,  in  his  post-mortems. 

In  Switzerland  the  cystic  echinococcus  is  rather  rare.  Lebert  in 
Zurich  found  none  in  800  post-mortem  examinations. 

Influence  of  Traumatism. 

Cases  have  been  reported  off  and  on  in  which  hydatids  were  said 
to  have  develojjed  under  the  influence  of  an  external  lesion  made  by 
a  blunt  instrument.  Since  the  presence  of  an  embryo  of  the  Tnenia 
echinococcus  is  absolutely  necessary  for  the  development  of  a  true 
hydatid,  the  connection  between  traumatism  and  hydatid  formation 
can  only  be  exjjlained  in  the  following  manner:  1.  Trauma  acts  as 
the  element  of  fixation,  i.e.,  the  embryo  is  arrested  in  its  migration 
by  the  traumatic  exudation  or  extravasation;  2.  The  traumatic  exu- 
dation favors  its  development  through  the  concomitant  hyper/emia ; 
3.  Trauma  calls  forth  an  inflammation  of  the  hitherto  latent  cyst 
whereby  the  host  is  made  conscious  of  its  existence. 

Urticaria  Complicating  Echinococcus. 

Urticaria  has  been  observed  after  the  i)uucture  of  hydatids,  and 
also  in  cases  of  apparently  uninjured  cysts.  From  numerous  analyses 
of  echinococcus  fluid  we  know  that  it  sometimes  contains  certain  sub- 
stances which  have  to  be  taken  into  consideration  wlien  we  seek  to 
exijlain  the  etiology  of  nettle-rash — for  instance  succinic  acid,  which 
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was  found  by  voii  Heintz  in  hydatid  fluid,  although  Frerichs  and 
others  did  not  succeed  in  finding  it.  Later  on  Mourson  and 
Schlagdenhauffen  discovered  a  leucomaine  (only  in  sheep,  however) 
which  probably  has  a  toxic  action.  Besides,  Schreiner's  (Charcot's) 
crystals  were  found,  in  regard  to  which  it  is  not  yet  evident  whether 
they  belong  to  the  tyrosin  or  mucin  substances.  These  crystals  were 
seen  by  Lichtenstern  (Cologne)  in  the  sputum  in  a  case  of  pulmonary 
echinococcus.  This  urticaria  shows  itself  as  a  rule  a  short  time 
after  puncture,  and  is  sometimes  associated  with  a  scarlatiniform 
rash,  herpes,  etc.  Finsen  was  the  first  to  observe  that  this  exanthem 
also  appears  after  rupture  of  the  cyst  into  the  peritoneal  cavity. 
Among  other  reports  he  quotes  the  history  of  a  girl,  twelve  years  of 
age,  who  harbored  echinococcus  of  the  liver  for  four  years.  After 
an  injury,  the  tumor  disappeared  and  the  skin  became  covered  at  once 
with  an  outbreak  of  urticaria.  Afterward  the  abdomen,  which  had 
attained  large  dimensions,  was  punctured  with  hut  slight  success. 
A  few  weeks  later  rupture  took  place  through  the  umbilicus,  giving 
exit  to  a  fluid  containing  cysts,  the  number  of  which  was  estimated  at 
thousands.  The  child  had  peritonitis,  then  improved  for  a  while,  but 
finally  death  occurred  from  lack  of  proper  care.  Along  with  urticaria 
general  symptoms  which  jjoint  to  a  poisoning  of  the  system,  such 
as  chill,  dyspnoea,  vomiting,  weakness  of  the  heart,  and  collapse,  are 
noted.  As  a  rule,  patients  once  over  one  of  these  attacks  of  urticaria 
seem  to  possess  an  immvmity  against  further  attacks. 

Charles  Feytaud  has  arrived  at  the  following  conclusions  based 
upon  an  analysis  of  fourteen  cases:  1.  Acute  urticaria  developing 
in  echinococcus  patients  originates  either  after  a  rupture  or  after 
puncture,  and  the  admission  of  the  hydatid  fluid  to  a  serous  cavity, 
especially  to  the  peritoneum;  2.  This  accident  is  the  conditio  sine 
qua  non  of  the  development  of  the  urticaria,  but  the  latter  does  not 
invariably  follow ;  3.  The  urticaria  can  be  looked  upon  as  a  diag- 
nostic factor;  if  the  nature  of  the  cyst  is  known  the  urticaria  in- 
dicates the  nipture  into  the  abdominal  cavity ;  if,  on  the  other  hand, 
symjitoms  of  rupture  api)ear  in  a  tumor,  the  nature  of  which  is 
unknown,  the  exanthem  will  permit  of  the  diagnosis  of  hydatids ;  4. 
The  fluid  of  the  hydatid  reacts  but  little  upon  serous  membranes 
unless  its  corajjosition  is  altered. 

I  Hui)iJose  that,  just  as  in  urticaria  ab  ingestis,  a  certain  idio- 
syncrasy must  be  present  to  give  rise  to  this  erui^tion. 

Finsen  {UgeshHft  for  Lcexjer,  1867)  believes  that  the  unaltered 
fluid  does  not  as  a  rule  irritate,  so  that  even  if  rupture  into  the  peri- 
toneal cavity  takes  X)lace,  there  is  great  danger  only  in  exceptional 
cases.    There  is,  however,  a  restriction  to  the  conclusions  reached 
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by  Feytaiid  which  has  been  emphasized  by  Marguet  ("Kystes 
Hydatiques  des  Muscles  Volontaires, "  1888),  yiz.,  that  the  ex- 
anthem  has  appeared  also  after  operations  upon  hydatids  of  the 
muscles.    These  were,  however,  cases  of  suppurating  hydatids. 

Hydatid  Thrill  ( FrS)nissement  Hydatique ). 

This  much  discussed  phenomenon  was  pointed  out  by  Blatin 
(1801) ,  but  Brian§on  wrote  the  first  really  good  account  of  it  in  1828. 
Frerichs  also  wrote  upon  the  subject. 

On  percussion  hydatids  not  rarely  give  out  a  characteristic  vibra- 
tion or  crepitation,  which  can  be  most  distinctly  felt  if  the  swelling 
is  lightly  compressed  with  two  fingers  of  the  left  hand,  while  with 
the  right  hand  a  quick  stroke  is  given  over  the  growth,  or  if,  while 
percussing,  the  fingers  are  allowed  to  rest  for  a  moment  upon  the 
pleximeter.  This  symptom  is  by  no  means  always  found;  I  have 
myself  failed  to  observe  it  in  over  half  of  my  cases.  It  was  present 
usually  in  cases  in  which  the  echinococcus  included  a  large  number 
of  cysts,  and  was  not  too  distended.  I  have  never  been  able  to  make 
it  out  where  only  one  cyst  was  present,  although  Jobert  claims  to  have 
observed  it  in  such  cases  as  well. 

The  significance  of  this  symptom  has  become  very  much  restricted 
since  we  have  learned  that  other  serous  cysts  can  give  the  hydatid 
thrill.  Bamberger  has  declared  the  manifestation  worthless  and  as 
only  a  fluctuation  sign  which  is  even  more  frequent  in  ascites  and  ova- 
rian cysts.  Jonas  Jonassen,  an  Iceland  practitioner  of  widest  expe- 
rience, has  often  observed  the  hydatid  vibration  very  distinctly,  but 
he  does  not  say  whether  he  considers  the  presence  of  daughter-cysts 
necessary.  In  ten  of  his  cases  these  were  present  six  times.  In  one 
case  they  were  absent  and  in  the  three  remaining  cases  their  presence 
was  doubtful.  In  his  twenty -third  case  there  were  neither  daughter- 
cysts  nor  a  mother-cyst,  notwithstanding  the  fact  that  the  crepitation 
was  very  marked  intra  vitam.  He  suggests  that  the  cysts  may  have 
been  destroyed  by  suppuration  before  the  post-moiiem.  It  is  possi- 
ble, he  says,  that  the  character  of  the  tissue  immediately  surrounding 
the  cyst  may  play  a  role  in  its  production.  The  tissue  of  the  liver, 
for  instance,  which  is  only  slightly  elastic,  might  prevent  the  trans- 
mission of  the  waves  of  fluid.  Cruveilhier  was  of  the  opinion  that 
the  frdmisseincnt  was  i)roduced  by  the  daughter-cysts  rubbing  against 
each  other.  Davaine,  who  has  studied  the  symptoms  with  especial 
care,  comes  to  the  conclusion  that  it  is  not  the  membranes  but  the 
fluid  contents  which  produce  the  phenomenon.  An  isolated  liydatid, 
he  says,  may  be  characterized  by  a  thrill  as  well  as  a  number  of 
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smaller  ones.  The  larger  the  cyst  and  the  more  tense  the  wall  the 
more  intense  is  the  vibration.  I  am  of  the  opinion  that  contents  and 
cyst  membranes  must  work  together  in  the  x>i'oduction  of  the  mani- 
festation. A  simple  vibration  of  the  flviid  cannot  be  made  responsi- 
ble for  it,  and  such  a  theory  is  in  opposition  to  the  laws  of  physics. 

Dissemination  of  Ecliinococcus  Germs. 

The  rupture  of  the  hydatids  into  the  abdominal  cavity  may  also 
involve  an  element  of  danger  from  the  fact  that  daughter  or  grand- 
daughter cysts,  or  free  scolices  may  be  disseminated  and  take  root 
upon  the  visceral  or  parietal  peritoneum.  It  can  scarcely  be  doubted 
that  living  hydatids  may  continue  their  existence  in  the  temperature 
of  the  abdominal  cavity.  Though  I  do  not  lay  much  stress  upon  the 
experiments  made  by  Lebedeflf  and  Andrjeff  (Virchoiv's  ArcJiiv, 
CXVm.),  with  material  taken  from  the  cadaver  two  days  old  pre- 
served in  alcohol,  with  which  they  inoculated  rabbits,  yet  a  success- 
ful ti'ansplantation  of  fresh  hydatids  from  one  animal  to  another 
of  the  same  species  must  be  possible.  This  question  gains  in  prac- 
tical importance,  especially  since  it  has  been  asserted  that  puncture 
favors  the  dissemination  of  germs. 

Krause  found,  side  by  side  with  an  old  hydatid  cyst  of  the  liver 
which  had  ruptured  long  before,  a  large  mass  of  fresh,  new  echinococci 
in  the  abdominal  and  pelvic  cavities.  It  is  of  course  possible  that  in 
this  case  a  large  invasion  of  echinococcus  masses  had  originally  taken 
place. 

E.  Leuckart  is  of  the  opinion  that  multiple  echinococci  are  caused 
by  a  single  infection  by  which  numerous  germs  were  disseminated, 
the  various  sizes  of  the  cysts  being  explained  by  the  more  or  less 
favoring  influence  of  external  conditions. 

Prophylaxis. 

Since  it  has  been  established  that  our  domestic  dogs  receive  their 
Tania  echinococcus  from  cattle,  sheep,  and  pigs,  it  becomes  the  duty 
of  xmblic  hygiene  to  bring  about  a  ijroper  disposal  of  the  entrails  con- 
taining cysts.  Among  tlie  Icelanders  there  exists  much  uncleanliness 
in  slaughtering.  The  Iceland  jieasant  does  not  liang  up  his  slaugh- 
tered beasts  when  he  removes  the  hide  and  takes  owt  the  intestines, 
but  the  whole  process  is  accomplished  upon  the  ground.  The  en- 
trails are  placed  in  open  vessels  on  the  ground,  and  the  dogs  have 
free  access  to  them,  while  the  carcass  may  lie  for  a  long  time  un- 
akinned. 
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At  the  suggestion  of  Dr.  Krabbe  the  following  orders  as  affecting 
Iceland  Avere  i^ublished  under  date  of  June  25th,  18G9 : 

Section  1.  Every  inhabitant  must  declare  each  year  to  the  au- 
thorities the  number  of  dogs  owned  by  him. 

2.  For  each  dog  four  crowns  must  be  paid  in  taxes  each  year. 
Farmers,  however,  shall  each  be  entitled  to  two  dogs  free  of  tax. 

3.  For  each  dog  not  declared,  a  penalty  of  ten  crowns  is  fixed. 

4.  All  entrails  containing  echinococci  must  be  buried  or  burned 
under  penalty  of  from  two  to  ten  crowns. 

Jonassen  says  that  these  regulations  have  accomplished  nothing 
as  yet,  and  he  is  of  the  opinion  that  only  the  instruction  of  the  people 
as  to  the  true  nature  of  the  disease  can  promise  any  results. 

In  regard  to  the  relationship  of  the  disease  to  the  dog,  I  refer  to 
the  chaj)ter  on  etiology. 

Echinococcus  of  tlie  Liver. 
Symptoms. 

The  first  manifestations  of  hydatids  of  the  liver  consist  in  an  in- 
crease in  the  size  of  the  organ.  Accordingly  as  the  cyst  extends  in 
the  transverse  or  longitudinal  axis  of  the  body  the  symptoms  differ. 
Thus  the  line  of  percussion  dulness  may  extend  upward  to  the  second 
rib  and  downward  as  far  as  the  iliac  bone.  If  two  cysts  lie  by  chance 
close  to  each  other  the  extent  laterally  will  be  very  marked.  The 
pouch-shaped  pedunculated  hydatids  may  be  mistaken  for  tumors  of 
the  gall-bladder,  etc.  If  we  feel  separate  tumors,  they  are  smooth, 
rounded,  almost  elastic,  though  by  no  means  always  fluctuating. 
Concerning  the  crepitation  more  will  be  said  later  on.  The  thorax 
may  be  enlarged  by  the  increase  in  volume  of  the  tumor. 

Pain  is  often  absent.  Not  infrequently  the  patient  complains  of 
a  sense  of  fulness,  heaviness,  or  distention.  Pain  in  the  shoulders, 
which  was  formerlj^  held  to  be  characteristic  of  liver  disease,  appears 
seldom  to  be  such.  Gastric  symptoms  are  especially  present  in  the 
complications;  occasionally  vomiting  will  be  observed.  Many  pa- 
tients are  said  to  have  an  aversion  to  meat,  and  especially  to  fat 
(Dieidafoy).  The  general  system  may  remain  intact  for  a  long  time. 
In  a  few  cases  an  outbreak  of  urticaria  without  any  traumatic  influence 
has  been  observed.  More  severe  manifestations  show  themselves, 
especially  if  suppuration  takes  place  in  the  cysts  (fever  with  its  con- 
secpiences,  pain). 

The  influence  of  the  disease  upon  the  bile  passages,  also  the  very 
important  conditions  of  rupture  into  the  abdominal  cavity,  the  intes- 
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tinal  tract,  the  pelvis  of  the  kiduey,  the  thorax,  etc.,  will  be  described 
iu  a  later  section.  The  portal  obstruction  may  be  shown  by  oedema, 
or  dilatation  of  the  superficial  abdominal  veins  (caput  medusae) .  As- 
cites is  not  present  in  the  majority  of  cases. 

Diagnosis. 

This  is  very  easy  in  those  classical  cases  which  stand  out  in  relief 
and  in  which  a  slowly  growing  tumor  of  the  Uver  without  febrile 

symptoms  is  found  to   

be  rounded,  smooth,  and 
eventually  fluctuating. 


and  whose  develoi^ment 
does  not  go  hand-in- 
hand  with  any  grave  dis- 
turbance of  the  general 
constitution.  That  small 
hydatids  hidden  in  the 
depths  of  the  parenchy- 
ma are  not  easily  recog- 
nizable scarcely  needs  to 
be  pointed  out.  Indeed 
c^-sts  of  the  diameter  of 
the  fist  may  remain  un- 
discovered, as  a  case  of 
Frerichs  very  well  illus- 
trates. 

Certain  forms  of  en- 
largement of  the  liver, 
such  as  amyloid  liver, 
fatty  liver,  the  liver  of 
leukaemia,  and  the  liver 


of    heart    disease    (  foie  73.— Echinococcus  Cyst  of  the  Liver  in  a  Man  50  Years 

.      .n  1  -I  of  Age.   (Patient  of  Dr.  Wiedermann,  of  Biberaeh.) 

cardw.qnc)  will  be  read- 
ily differentiated  by  aid  of  the  concomitant  conditions  and  the  his- 
tory of  the  case. 

More  difficult  of  recognition  is  abscess  of  the  liver,  which  in  tem- 
perate climes  is  a  rare  disease.  Hero  fever,  perlia])s  iiaiu,  and  the 
etiological  conditions  will  turn  the  diagnostic  scale  one  way  or  the 
other. 

Hyperln/pliic  cirt'Jiosis  may  give  rise  to  error.  It  is  constantly  as- 
sociatfid  with  mild  ictenis,  wliich  originates  in  epithelial  obstruction 
of  the  capillaries  of  the  gall-bladder  (Charcot) .    The  liver  reaches  a 
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size  as  ouly  occurs  in  cancer,  adenoma,  and  leukaamia.  It  is  im- 
portant to  note  that  the  volume  varies  and  in  the  later  stages  may  de- 
crease. The  duration  may  be  up  to  seven  or  eight  years.  The  border 
of  the  liver  often  still  feels  sharp,  the  surface  is  smooth,  although  pos- 
sibly where  there  is  a  thin  abdominal  wall  it  may  be  made  out  to  be 
slightly  granular.  The  spleen  is  enlarged.  Ascites  is  absent  or  only 
comes  on  later  in  a  mild  degree.  Hypertrophic  cirrhosis  is  differen- 
tiated from  enlargement  of  the  liver  due  to  bile  obstruction,  as  is  seen 
in  occlusion  of  the  ductus  choledochus,  by  the  absence  of  gall-bladder 
tumor. 

The  most  difficult  point  in  diagnosis  is  to  distinguish  the  con- 
dition from  neio  growths  of  which  primary  and  secondary  cancer, 
adenoma,  and  colloid  degeneration  are  the  especial  ones  in  ques- 
tion. The  rare  condition  of  adenoma  led  even  Griesinger  into 
error.  A  man  of  47  years  who  had  lost  but  little  flesh,  and  was 
not  anaemic,  presented  a  tumor  in  the  region  of  the  liver  which  was 
hard  and  nodular  to  the  touch,  reaching  to  the  umbilicus.  Car- 
cinoma was  excluded  since  the  presence  of  the  tumor  had  been  made 
out  for  over  a  year,  furthermore  oedema  and  anismia  were  absent  and 
nutrition  was  scarcely  at  all  impaired.  Consequently  it  was  assumed 
that  the  tumor  was  hydatid.  The  post-mortem  showed  the  presence 
of  numerous  adenomata  which  had  almost  entirely  replaced  the  nor- 
mal structure  of  the  liver.  Griesinger  is  of  the  opinion  that  a  posi- 
tive diagnosis,-  especially  as  regards  Echinococcus  multilocularis,  is 
possible  only  when  previous  puncture  has  been  made. 

The  secondary  cancer  which  invades  the  glandular  parenchyma  in 
numerous  foci  is  characterized,  in  contradistinction  to  other  cancers, 
by  its  relatively  rapid  growth  and  its  prompt  undermining  of  the 
constitution.  Of  primary  carcinomata  it  is  especially  the  "cancer 
massif"  of  the  French  which  is  a  stumbling-block  to  the  diagnosti- 
cian. I  myself  have  observed  a  case  which  proved  fatal  after  a  year's 
duration  and  in  which  the  tumor  had  scarcely  grown  at  all  during 
the  last  month.  It  was  a  solitary  carcinoma  of  the  right  lobe  rich  in 
stroma  formation.  Still  in  multiple  colloid  tumors  of  protracted 
course  confusion  is  even  more  liable  to  occur.  I  treated  once  the  wife 
of  an  innkeeijer,  48  years  of  age,  who  had  had  a  decided  enlargement 
of  the  liver  for  two  years.  Large,  round,  almost  fluctuating  tumors 
were  clearly  perceptible  to  the  touch.  The  physicians  of  the  Augsburg 
Ho.spital  also  made  the  diagnosis  of  echinococcus.  Puncture  was 
without  result.  Post-mortem  showed  a  liver  ten  pounds  in  weight 
having  numerous  colloid  nodules  up  to  eight  centimetres  in  breadth. 
Fortunately  these  neoplasms  are  so  extremely  rare  that  even  Koki- 
tansky  and  Frerichs  have  only  seen  isolated  examples.    The  aver- 
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age  duration  of  carcinomatous  tumors  is,  as  is  well  known,  only 
about  tive  months.  If  the  tumor  is  of  longer  duration  the  assump- 
tion is  that  it  is  not  a  carcinoma.  As  regards  hydatids,  however,  a 
duration  of  from  two  to  six  years  is  not  of  rare  occurrence.  Some 
cases  even  last  for  whole  decades. 

Drops^y  of  the  gall-bladder  likewise  at  times  takes  the  form  of  a 
fluctuating,  painless,  and  slowly  growing  tumor.  The  localization, 
however,  and  the  history  which  indicates  that  the  patient  has  i)revi- 
ously  suffered  from  biliary  colic,  may  help  to  make  the  differential 
diagnosis.  This  condition,  as  also  empyema  of  the  gall-bladder,  is 
one  of  not  rare  occurrence.  Naunyn  ("Klinik  der  Cholelithiasis," 
1892)  lays  stress  upon  the  following  diagnostic  points : 

1.  Localization  of  the  tumor;  in  the  majority  of  cases  anterior 
and  immediately  behind  the  abdominal  wall.  Hemispherical  or 
sausage-shaped,  usually  in  the  parasternal  line,  sometimes  also  more 
toward  the  side  or  median  line.  The  diagnostic  line  given  by  Taylor 
has  not  been  accepted  by  Naunyn.  This  line  is  said  to  extend  from 
the  anterior  termination  of  the  cartilage  of  the  tenth  rib  diagonally 
across  toward  the  left  side  and  downward  so  that  it  bisects  the  median 
Une,  somewhat  below  the  umbilicus. 

2.  Motility  especially  during  respiration.  The  displacement  of 
the  tumor  toward  the  side  is  readily  effected,  it  is  also  movable  in  a 
backward  direction.  Change  of  the  bodily  position  may  likewise 
change  the  position  of  the  tumor.  Tumors  of  the  kidnej' ,  stomach, 
or  omentum  descend  during  inspiration,  but  by  fixing  them  with  the 
hand  they  may  be  prevented  from  ascending  during  expiration. 

3.  By  filling  the  stomach  with  gas  (COJ  the  tumor  in  the  region 
of  the  gall-bladder  may  be  displaced  toward  the  right  or  left  and  also 
forward. 

4.  Puncture,  which  must  be  done  with  needles  which  are  not  too 
short,  furnishes  in  hydrops  a  fluid  containing  a  considerable  quantity 
of  mucin.  In  emi:>yema  pus  cells  are  never  absent;  pus  of  the  usual 
or  of  a  bile-stained  color  is  often  discharged,  and  at  the  same  time 
often  mucin.  Puncture  must  be  done  only  with  the  most  slender 
needles. 

Empyema  of  the  gall-bladder  may  complicate  the  diagnosis  on 
account  of  the  large  size  which  it  may  attain.  Kocher,  of  Berne, 
described  an  empyema  of  the  size  of  an  adult  head.  In  order  to  em- 
phasize the  difficulties  which  may  arise  we  will  quote  Bonilly  (So- 
ciete  Anatomif|ue  de  Paris,  1872),  wlio  found  a  gall-bladder  which 
was  crammed  with  hydatids  and  filled  com])letely  the  abdominal 
cavity.  Puncture  resulted  in  the  evacuation  of  six  litres  of  bile- 
stained  fluid. 
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Pecliiuculatecl  hydatids,  as  pictured  by  Frericlis,  might  easily 
suggest  au  over-distended  coudition  of  the  urinary  bladder.  Some 
authors  also  consider  the  possibility  of  confounding  hydatids  with 
aneurism  of  the  abdominal  aorta,  but  I  must  observe  in  this  connec- 
tion that  H.  Lebert,  our  best  authority  on  abdominal  aneurism,  is 
absolutely  silent  as  to  this  point  of  differential  diagnosis.  Very  large 
cysts  may  under  certain  circumstances  be  taken  for  ascites.  In 
these  cases  all  possible  etiological  factors  which  may  bring  about 
ascites  have  to  be  considered.  The  differential  diagnosis  between 
Echinococcus  mriltilocularis  (alveoiaris)  and  the  E.  cysticus,  which  we 
are  just  now  considering,  will  be  discussed  when  we  come  to  speak 
of  the  first-named  variety  of  echinococcus.  Certain  forms  of  hydro- 
nephrosis may  present  difficulties.  Cysts  of  the  pancreas,  Avhich  oc- 
casionally attain  enormous  dimensions,  usually  extend  diagonally 
across  the  abdomen,  and  their  nature  may  sometimes  be  surmised  by 
the  presence  of  sugar  in  the  urine  and  the  absence  of  indican. 

Puncture  as  a  Diagnostic  Measure. 

This  operation  was  formerly  done  with  a  slender  trocar,  but  of 
late  a8i)iration  methods  have  replaced  it.  Considering  how  pro- 
nounced are  the  characteristic  features  of  the  hydatid  fluid,  it  was 
thought  a  priori  that  surgical  interference  would  give  a  jjositive  re- 
sult. Microscopical  examination  of  the  solid  elements  drawn  off 
(scolices,  hooklets)  was  expected  to  furnish  the  most  valuable  dia- 
gnostic aid.  This  hope,  however,  is  often  frustrated  by  the  sterile 
condition  of  the  cyst  (acephalocyst),  and  so  far  as  the  fluid  is  con- 
cerned it  is  in  numerous,  indeed  in  most,  cases  already  decomposed 
and  turbid  with  pus.  On  the  other  hand  various  dangerous  condi- 
tions have  appeared  after  exploratory  j)uncture,  which  had  their  origin 
in  the  fact  that  after  the  needle  was  withdrawn  some  fliiid  escaped 
into  the  abdominal  cavity.  The  more  distended  the  walls  of  the  cyst 
the  more  easily  the  fluid  will  escape.  .  If  the  tension  of  the  cyst  is 
diminished  by  withdrawing  a  large  quantity  of  its  contents  it  may 
be  assumed  that  an  escape  of  the  fluid  will  be  more  difficult. 

The  first  danger  of  punctiire  is  the  apijearauce  of  urticaria,  which 
we  can  briefly  pass  over,  since  we  have  devoted  to  it  a  special  para- 
graph elsewhere,  but  we  will  add  that  Brieger  has  examined  the 
hydatid  fluid  at  the  suggestion  of  Langenbuch  and  discovered  a  sub- 
stance which  when  injected  in  mice  proved  fatal  to  them.  General 
symptoms  in  connection  with  urticaria,  collapse,  etc.,  we  have  already 
discussed. 

A  second  danger  arising  from  the  escape  of  the  fluid  is  inflam- 
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matiou  of  the  peritoueiim,  wliicli  may  be  either  slight  or  fatal.  In 
a  dissertation  by  Kamlar  (Halle,  1888,  "On  the  Treatment  of 
Echinococcns  of  the  Abdominal  Wall"),  written  under  direction  of 
Weber,  iniucture  is  recommended  as  a  procedure  safe  and  free  from 
all  danger.  This  oj^inion  is,  however,  based  upon  a  few  isolated 
cases  observed  by  the  author  himself.  But  in  these  four  cases  a 
pronounced  urticaria  was  present  in  three,  and  in  one  peritonitis  de- 
veloped which  lasted  twelve  days. 

The  third  danger  which  is  to  be  avoided  is  the  dissemination  of 
germs  into  the  abdominal  cavity.  As  a  rule  of  surgery  it  must  be 
remembered  that  puncture  can  only  be  done  if  the  operation  proper 
is  to  follow  immediately  after.  In  Konig's  clinic  at  Goettingen  iDunc- 
ture  has  not  been  performed  since  1882  in  any  dubious,  much  less  in 
a  positive,  case  of  hydatids.  Konig  emphasizes  the  fact  that  punc- 
ture made  with  fine  needles  is  especially  dangerous  because  in  this 
case  the  pressure  of  the  fluid  in  the  cyst  itself  is  not  diminished, 
but  will  exert  an  action  at  the  locus  minoris  resistentioi,  i.  e. ,  the  punc- 
ture opening.  It  is  easily  understood  that  there  is  no  danger  of 
escaping  fluid  where  there  are  adhesions,  which,  however,  cannot,  un- 
fortunately, be  positivelj^  diagnosticated. 

Eichhorst,  of  Zurich,  has  of  late  i^ublished  some  observations 
showing  that  rupture  of  liver  echinococcus  is  manifested  by  a  peculiar 
odor. 

I.  A  seiwant  girl,  28  years  of  age,  had  for  nine  years  hydatids  of 
the  right  lobe  of  the  liver  and  lately  had  shown  signs  of  suppuration 
with  septic  i^leuritis  and  i^ericarditis.  At  the  oiieration  there  Avas 
drawn  off  a  thin  pus  or  foul-smelling  fluid  containing  many  cysts. 
The  fluid  preserved  in  glass  vessels  had  entirely  lost  this  bad  odor  by 
the  following  day  and  gave  oS  only  a  strong  but  agreeable  perfume 
which  suggested  plum  jelh^  Besides,  such  shreds  of  the  hydatid 
membranes  as  showed  an  ochre-colored  coating  also  possessed  the 
odor. 

II.  A  man,  39  years  of  age,  sick  for  three  years;  vomiting  of 
membranes,  the  vomited  matter  showing  the  specific  echinococcus 
odor.  Later  the  same  odor  of  the  breath  was  noticed.  The  diagno- 
sis was  made  of  rux)ture  into  the  lungs.  After  four  days  he  had  a 
severe  cough,  which  brought  up  many  yellowish-red  membranous 
shreds  covered  with  haimatoidin  which  gave  ofi^  the  same  aromatic 
smell.  Subse(|uent  resection  of  the  rib  resulted  in  a  cure  {Zeitschri/t 
fur  kUiiischc  Medicin,  XVII.,  Heft  3  und  4). 

Echinococcus  SunrHRENicus. 

The  hydatids  which  proceed  from  the  convexity  of  the  liver  and  in 
developing  7)ress  up  the  diaphragm  and  encroach  upon  the  thoracic 
cavity  have  been  called  subphrenic  (better  hypophrenic). 
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In  fresh  cases  of  hypophrenic  echinococcus  wliich  have  not  sux> 
purated  the  differential  diagnosis  from  pleurisy  becomes  important. 
Pleurisy  begins  with  acute  febrile  symi^toms,  cough  is  present,  and 
there  is  pain  of  a  lancinating  character,  and  friction  sounds  are  audi- 
ble; the  dyspnoea  declines  as  the  acute  pain  subsides,  the  thorax  is 
barrel-shaped,  and  the  liver  is  pressed  down.  If  echinococcus  is  devel- 
oi)ing  it  is  associated  with  pain  of  non-remitting  character  spreading 
toward  the  shoulders,  and  also  with  persistent  dysimoea.  It  causes 
a  bell-shaped  dilatation  of  the  lower  thoracic  cavity.  The  intercostal 
spaces  are  not  protruding,  the  heart  and  mediastinum  are  less  plainly 
displaced,  the  line  of  dulness  deviates  from  the  line  of  the  pleura. 
Bronchophony  and  tegophony  are  absent  and  the  course  is  very  pro- 
tracted. The  diagnosis  of  a  su]3purating  cyst  must  be  made  ac- 
cording to  the  points  given  by  Ley  den  for  pyopneumothorax  sub- 
phrenicus — exudation  in  the  lower  portion  of  the  thorax  without 
cough  and  expectoration,  but  with  pain  and  fever;  clear  percussion 
note  as  far  as  the  border  of  the  ribs ;  duhiess  behind  and  below,  even 
absence  of  respiratory  murmur  at  this  point,  and  fremitus,  metallic 
tinkling,  and  the  succussion  sound.  Beneath  the  clavicle  there  is 
vesicular  breathing  as  far  as  the  third  or  fourth  rib,  even  fremitus. 
By  change  of  position  the  percussion  dulness  changes ;  the  thorax  is 
scarcely  increased  in  size  and  the  intercostal  spaces  are  even;  the 
heart  is  biit  little  displaced ;  the  lower  edge  of  the  liver  is  depressed, 
even  as  far  as  the  umbilicus.  Perforation  into  the  respiratory  tract 
may  furnish  further  evidence  of  the  proper  diagnosis  (Leyden,  Zeit- 
schrift  fiir  klinische  Medicin,  I.,  338,  1880). 


Rupture  into  the  Peritoneal  Sac. 

Finsen  regarded  rupture  of  the  hydatid  into  the  peritoneal  cavity 
as  a  condition  attended,  as  a  rule,  with  but  little  danger.  On  the 
other  hand  Frerichs  has  observed  cases  in  which  death  resulted 
after  such  rupture  in  a  few  hours  or  days.  In  more  recent  times 
the  opinion  has  been  accepted  that  pure  unaltered  hydatid  fluid  may 
with  impunity  escajje  into  the  abdominal  cavity. 

Konig,  relying  on  the  statistical  reports  of  Neisser,  which  deal 
almost  entirely  with  fatal  cases,  describes  rupture  as  an  accident  of 
the  highest  importance.  In  accord  with  Langenbuch  we  read  in  the 
thesis  of  Marius  Manny  (1891)  :  "  Les  ruptures  intraperitoneales  des 
kystes  du  foie  ne  s'accompagnent  le  plus  souvent  que  d'accidents 
legers,  a  moins  que  le  liquide  epancho  ne  soit  pas  infecte."  That 
some  hold  the  opposite  view  is  well  explained  by  the  fact  that  the 
cysts  which  rupture  are  very  often  old  ones,  whose  contents  already 
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show  evidences  of  clecompositiou.  That  rupture  of  suppurating 
ichorous  hydatids  is  dangerous,  needs  no  further  demonstration. 

When  rupture  has  taken  place  it  may  happen  that  only  the  adven- 
titious sac  has  been  opened,  allowing  the  uninjured  hydatid  to  escape 
into  the  abdominal  cavity.  Usually,  however,  the  mother-cyst  at 
least  bursts,  and  according  as  it  is  an  Echinococcus  granulosus  or 
hydatidosus  will  give  forth  different  material. 

The  determining  causes  may  be  external  violence,  such  as  blows, 
kicks,  or  excessive  bodily  exertion — as,  for  example,  lifting  heavy 
weights,  or  stooping.  Spontaneous  rupture,  due  to  great  distention 
of  the  sac  or  to  preceding  suppuration,  occurs  more  rarely.  The  first 
symptom  is  collapse,  from  which  speedy  recovery  is  the  rule.  Erup- 
tion of  urticaria  is  not  rare ;  the  abdomen  becomes  enlarged  in  the 
form  of  ascites,  while  the  tumor  of  the  hypochondrium  disappears. 
After  a  few  days  in  which  there  is  pain,  resorption  may  take  place. 
Even  if  severe  peritonitis  occur,  a  cure  can  still  take  place,  as  in 
the  case  mentioned  by  Bertin  {Union  Medicale,  1868),  where  the 
patient  whose  cyst  was  ruptured  by  a  blow  soon  recovered  from  the 
subsequent  peritonitis.  The  escape  of  bile  into  the  peritoneum  in 
such  raptures  was  formerly  looked  upon  as  furnishing  very  danger- 
ous irritation.  The  case  of  Eorster's  is  cited  in  the  Archiv  der  Heil- 
kunde,  III.,  185,  1862,  as  a  rare  example  of  cure  after  escape  of  bile 
into  the  peritoneal  cavity.  But  we  find  in  the  above-cited  work  of 
Mauny  three  well-described  cases  of  recent  date  from  such  observers 
as  Fenier,  Richard,  and  Fereol,  in  which  recovery  took  place  after 
raptm-e  with  escape  of  bile. 

Rupture  into  the  Intestinal  Canal. 

This  termination  of  hydatid  disease  belongs  to  the  more  frequent 
occurrences.  Neisser  {I.  c.)  gives  40  cases,  Madelung  8,  and  Letour- 
neur  28.  The  event  leads  in  the  majority  of  patients  to  recovery,  and 
so  we  find  in  Letouraeur  only  a  single  fatal  case  reported.  The  cause 
remains  for  the  most  part  unknown.  The  rupture  may  take  X'lace  in 
any  portion  of  the  gut.  That  into  the  colon  is  looked  uyon  as  the 
most  favorable  accident.  In  some  cases  hydatids  which  were  found  in 
the  excrements  had  first  passed  through  the  gall  ducts,  as  shown  by 
icteras  and  the  preceding  attacks  of  biliary  colic.  In  seven  cases 
cysts  were  coincidently  vomited  (Letourneur) .  In  one  case  an  hydatid 
the  size  of  an  egg  located  itself  in  the  appendix. 

Rupture  into  tJie  Stomach. 

This  mode  of  exit  is  less  often  observed  in  liver  hydatid  than  that 
by  way  of  the  intestine,  which  fact  is  in  part  explained  by  the  greater 
Vol.  VIII.— 84 
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leagth  and  surface  of  the  gut  offering  more  points  of  attack  than  does 
the  stomach,  whose  right  half  alone  comes  into  question.  The 
greater  tliickuess  of  the  stomach  wall,  too,  may  make  rupture  here 
more  difficult.  In  Letourneur  we  find  10  cases,  3  of  which  alone  Avere 
made  positive  hy  the  vomiting,  while  in  7  along  with  the  vomitus 
there  was  also  a  discharge  per  rectum.  Disturbances  of  digestion 
and  pain  (peritonitis  partialis)  may  precede  the  rupture.  As  a  direct 
cause  in  one  case,  a  blow  against  the  edge  of  a  table  was  noted  (a 
four-year  old  boy  with  tumor  of  the  liver ;  recovery.  Madelung,  I.  c.) . 
In  a  case  of  Gerin-Eoze,  rupture  followed  exploratory  jiuucture;  re- 
covery took  place.  That  the  rupture  occurs  mostly  in  the  portio 
pylorica  is  easily  understood.  Eupture  into  the  stomach  must  be 
looked  upon  as  dangerous.    Out  of  10  cases  2  proved  fatal. 

Rupture  into  the  Urinary  Tract. 

A  35-year-old  woman  with  large  echinococcus  of  the  liver,  noticed 
one  day  that  the  sensation  of  distention  in  the  abdomen  had  dis- 
appeared, while  at  the  same  time  there  was  increased  desire  to  uri- 
nate, and  4, '250  cubic  centimetres  (nearly  8  pints)  of  iirine  were  voided 
in  the  twenty-four  hours,  while  previously  there  had  been  but 
1,760.  In  one  i^ortion  of  the  urine  four  booklets  were  found  (Eobert- 
son,  Dissertation,  Freiburg,  1890).  In  Neisser  (/.  c.)  are  found  7 
cases  of  rupture  of  liver  hydatids  into  the  urinary  tract.  In  a  case 
of  Schmalfus  (Dissertation,  Breslau,  1868)  numerous  cysts,  showing 
scolices  and  booklets,  were  passed  out  with  the  urine. 

Rupture  through  the  Abdominal  JFall. 

This  relatively  favorable  exit  was  observed  9  times  in  Made- 
lung's  cases  out  of  a  total  of  132  patients.  After  preceding  adhesion 
to  the  skin  a  red  fluctuating  spot  develops,  which  in  some  instances 
opens  spontaneously,  in  others  is  treated  by  incision.  Still,  recovery 
does  not  always  take  place,  since  peritonitis  may  be  present  at  the 
same  time,  as  instanced  in  a  case  by  Veit  (i?e<7's  Archiv,  II.,  1797). 
This  happened  to  a  middle-aged  woman  whose  hydatid  abscess 
opened  between  the  tenth  and  eleventh  ribs.  Hundreds  of  cysts  from 
the  size  of  a  pea  to  that  of  a  hen's  egg  were  passed,  but  in  spite  of 
this  the  woman  died  soon  after  of  purulent  peritonitis.  Additional 
cases  from  the  older  literature  have  been  given  by  Cruveilhier  in  the 
article  "  Acephalocyste"  in  the  Diciionnaire  de  MMecine  et  de  Chi- 
rurgie  pratiques,  1829. 
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Penetration  of  Hydatids  into  the  Bile  Passages. 

This  is  a  rare  occiirrence ;  for  example  Frerichs  relates  but  one 
instance  from  his  own  experience.  As  a  rale  the  rupture  of  the  sac 
into  the  bile  passages  is  preceded  by  suppuration.  The  ductus 
choledochus  is  usuallj^  distended  and  occluded  by  bile-soaked  col- 
lapsed cysts.  The  symptoms  may  be  very  severe  and  the  whole 
picture  may  suggest  gallstone  colic.  That  a  severe  form  of  icterus 
may  accompany  the  process  is  not  astonishing.  The  concomitant 
suppurative  process  may  occasion  chills  and  an  intermittent  form  of 
fever  reaching  as  high  as  41°  C.  (105°  F.).  On  the  other  hand  the 
elimination  of  the  cysts  by  way  of  the  intestinal  canal  ma,j  start 
the  patient  toward  recovery.  The  attacks  of  apparent  biliar}'  colic 
may  recur,  but  occlusion  of  the  passages  can  also  take  place  without 
pain.  The  attacks  of  fever  may  go  hand-in-hand  with  suppuration 
in  the  liver  tissue;  but  they  can  also  be  caused  in  the  same  way 
as  those  paroxysms  which  come  on  in  gall-stone  colic,  and  which 
Charcot  has  called  Jihvre  hitemdttente  symptomatique  hcpatique  ou 
biliaire.  Since  the  distended  ductus  choledochus  may  also  make 
pressure  upon  the  pancreatic  duct  the  occurrence  of  fatty  stools 
is  weU  explained.  An  enlargement  of  the  gall-bladder  likewise 
takes  i)lace  when  the  ductus  choledochus  is  for  a  long  time  occluded. 
Of  much  interest  are  also  those  cases  in  which  hydatids  escape 
by  way  of  the  respiratory  organs  and  through  the  bile  passages  at 
the  same  time  (Bumke,  Eeymondon) .  Even  here  recovery  can  take 
place. 

Jaundice. — As  to  what  in  general  the  development  of  icterus  sig- 
nifies in  hydatid  diseases,  Frerichs  has  given  his  opinion  that  it 
is  usually  absent.  Jonas  Jonassen  (1882),  basing  his  opinion  upon 
the  observation  of  56  cases,  says:  "I  can  confidently  state  that 
ict«ras  is  not  a  universally  occurring  symptom  among  echinococcus 
patients  in  Iceland."  Among  these  56  cases  icterus  was  noted  10 
times — 17.86  per  cent.  The  cause  of  icterus  in  these  cases  may  be 
threefold:  1.  Occlusion  of  the  bile  duct  by  hydatids;  2.  Com- 
pression and  finally  obliteration  of  the  bile  duct;  3.  Multiple  an- 
geiocholitis,  catarrhal  or  suppurating;  also  portal  phlebitis  and 
8uy)I)iirative  hepatitis. 

Tnjluence  of  llie  Echinococcus  iqoon  the  Vena  Cava. 

That  the  pressure  of  large  hydatids  may  cause  stasis  with  its 
consecutive  thrombosis  is  a  priori  evident,  and  in  point  of  fact  the  his- 
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torj'  of  tlie  aflfection  is  not  entirely  devoid  of  examples.  Compres- 
sion without  thrombosis  can  also  occur,  as  the  following  instance 
shows : 

A  girl,  12  years  of  age,  was  treated  for  multiple  echinococcus  of 
the  abdomen  at  the  Strasburg  City  Hospital.  The  circumference 
of  the  abdomen  was  over  ninety  centimetres,  and  there  was  disten- 
tion of  the  superficial  veins.  The  autopsy  showed  numberless  hyda- 
tids of  the  liver,  whose  right  lobe  was  almost  entirely  destroyed  by 
the  tumor  involvement.  The  vena  cava  was  found  entirely  enclosed 
by  cysts  and  compressed.  The  adhesions  of  the  walls  could  be  torn 
apart  with  the  employment  of  some  force.  There  was  no  throm- 
botic material  found.  It  is  worthy  of  remark  that  in  this  case 
oedema  of  the  lower  extremities  was  absent. 

An  exquisite  case  of  thrombosis  of  the  vena  cava  was  described  by 
Faille  (These  de  Paris,  No.  229,  1884). 

A  woman  of  29  years  presented  a  large  growth  of  the  liver  which 
was  at  once  recognized  as  echinococcus,  but  still  puncture  gave  only 
negative  results.  During  its  course  an  extensive  venous  network  of 
the  trunk  showed  itself,  especially  upon  the  right  side ;  there  was 
(Dcdema  of  the  right  leg,  and  later  on  of  both  legs,  together  with 
hsematemesis.  The  post-mortem  showed  the  summit  of  the  right  lobe 
of  the  liver  to  be  the  site  of  the  hydatid.  Posteriorly,  on  a  level 
with  the  vena  cava,  the  adventitia  of  the  tumor  had  grown  fast  to 
the  wall  of  the  vein,  and  at  that  point  was  found  an  organized  throm- 
bus of  the  thickness  of  a  finger. 

A  further  observation  is  also  furnished  by  Bryant  {London  Med- 
ical Times,  June  29th,  1878). 

Echinococcus  op  the  Spleen. 

The  solitary  echinococcus  has  been  described  about  forty  times. 
A  decided  seat  of  predilection  is  not  demonstrable ;  all  portions  of 
the  organ  may  become  affected.  The  growths  may  reach  such  dimen- 
sions that  the  left  side  of  the  thorax  is  quite  expanded.  There 
is  a  certain  tendency  to  retrogression  (calcification).  A  dangerous 
form  of  destruction  of  the  hydatid  is  that  due  to  suppuration  which 
may  lead  to  rupture  into  neighboring  organs  (lungs,  intestines,  peri- 
toneal cavity)  and  hy  reason  of  long-continued  suppuration  may 
cause  amyloid  degeneration  of  the  kidneys,  etc.,  as  in  a  case  de- 
scribed by  the  writer  in  the  J/((»c/iHe?-i¥e(i;H»(.sc/te  Wochenschrift,  1890, 
No.  5) .  In  rupture  the  variety  of  the  hydatid  will  be  readily  made 
out  by  the  vomited  matter  and  by  the  stools ;  the  rapture  of  E.  gi'anu- 
losus  can  perhaps  occur  without  giving  rise  to  symjitoms. 

The  tumor  which  can  be  felt  in  the  left  hypochondrium  will,  as  a 
rule,  be  readily  made  out  as  an  enlargement  of  the  si)leen.    In  exces- 
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sive  development  it  descends  from  the  thorax  into  the  abdominal 
oavity  \mti\  it  reaches  the  neighborhood  of  the  spine  of  the  ilium. 
The  pain  due  to  the  size  of  the  tumor  alone  is  in  the  main  very  insig- 
nificant and  is  dependent  upon  jjerisplenitic  processes.  Aside  from 
trauma  and  severe  bodily  exertion,  the  clear  unaltered  hydatid  fluid 
may  perhaps  of  itself  set  up  a  certain  irritation  in  the  neighborhood. 
The  swelling  of  the  spleen  increases  but  slowly.  In  the  cases  pub- 
lished by  myself  I  have  estimated  the  duration  of  the  process  at 
ten  years.  In  many  cases  the  tumor  develops  more  rapidly  and  with 
decided  pain. 

Fluctuation  is  present  in  the  larger  cysts,  and  the  hydatid  thrill 
may  be  observed.  The  general  health  is  usually  well  preserved,  and 
it  is  only  when  suppurative  changes  occur  that  the  system  suffers. 
The  disease  picture  may  be  much  altered  by  complications  with 
other  localizations.  Thus  Mosler  found  the  liver  implicated  thirty- 
two  times,  the  greater  omentum  ten  times,  the  pelvis  six  times,  and 
the  mesentery  four  times. 

The  diagnosis  has  to  do  especially  with  the  exclusion  of  other 
chronic  tumors  of  the  spleen  (malaria,  leukaemia,  pseudo-leukaemia, 
and  fatty  degeneration  of  the  spleen).  The  rare  multiple  cystic 
growth  of  the  spleen  (Schulze,  Dissertation,  Breslau,  1873)  is  also  to 
be  taken  into  account.  Tumors  which  have  dipped  deep  down  in  the 
pelvis  might  be  confounded  with  ovarian  cystomata.  Exploratory 
puncture  quickly  fulfils  its  aim  in  non-suppurating  cysts.  StiU  it 
is  not  to  be  looked  upon  as  always  a  simple  matter,  and  it  has 
often  enough  been  followed  by  chills,  vomiting,  and  pain. 

ECHINOCOCCUS  OF  THE  KlDNEY. 

The  degree  of  frequency  of  this  localization  can  be  approximately 
arrived  at  from  the  fact  that  Neisser,  for  example,  could  collect  80  in- 
stances from  the  literature  of  the  subject;  Davaine,  32  cases.  In 
all  probably  130  cases  have  been  observed,  most  of  them  in  Germany 
and  France.  Still  such  enumerations  furnish  no  indication  of  the 
relative  frequency,  since  numerous  cases  of  liver  hydatids  are  no 
longer  imblished,  while,  on  the  other  hand,  an  instance  of  hydatid 
of  the  kidney  is  at  once  put  on  record.  The  echinococcus  tumor  of 
the  kidney  is  almost  always  unilateral.  The  left  kidney  is  by  prefer- 
ence chosen  as  the  seat  of  tlie  affection.  The  tumor  probably  takes 
it  origin  from  the  cortical  substance.  Besides  the  kidney  proper  the 
perirenal  tissues  may  harbor  the  hydatid  sac.  The  kidney  substance 
atrf)X)liieH  little  by  little  from  the  growth  of  the  parasite  and  becomes 
an  enormous  sac;  this  stretches  out  mostly  on  the  side  of  the  pelvis 
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of  the  kidney,  more  rarely  on  the  convex  side,  and  compresses  the 
neighboring  viscera. 

A  surprisingly  large  percentage  of  kidney  hydatids  belongs  to  the 
variety  which  E.  Leiickart  has  named  the  echinococcus  granulosus. 

The  clinical  picture  varies  according  as  we  have  to  do  with  a 
slowly  growing  abdominal  tumor,  or  according  as  a  rupture  of  the 
hydatids  has  resulted.  The  latter  happens  as  a  rule  in  the  pelvis  of 
the  kidney  and,  when  daughter-cysts  are  present,  habitually  with 


Fio.  74.— Hydatid  Tumor  of  the  Kidney,  Forming  a  Prominence  in  the  Lumbar  Region. 

signs  of  renal  colic.  In  this  case  cysts  will  be  found  in  the  urine 
varying  in  size  from  a  pea  to  a  cherry  and  at  the  time  of  the  paroxysm 
albumin  and  blood  may  also  be  present.  More  rarelj'  rupture  takes 
place  posteriorly  in  the  lumbar  region.  One  such  case  is  reported 
by  G.  Simon.  A  suppurating  cyst  burst  through  the  fascire  of  the 
back  and  formed  a  prominent  swelling  here  which  necessitated  inci- 
sion.   Two  additional  cases  are  recorded  by  Beraud. 

The  diagnosis   of  very  large  hydatids  may  be  quite  difficult. 
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Above  all  things  must  liydronepbrosis  and  cancer  of  the  kidney  be 
kept  in  mind.  Ovarian  tumor  can  nsually  be  excluded  by  gyne- 
cological examination.  Even  experienced  surgeons  have  made  the 
mistake  of  confoimding  the  condition  with  splenic  tumor  (Nelatou 
in  Beraud's  thesis).  That  one  can  be  deceived  by  cysts  of  the  pan- 
creas, tumors  of  the  omentum,  and  even  myomata  of  the  uterus  needs 
no  demonstration.  The  discharge  of  a  fluid  on  puncture,  free  from 
albumin  but  containing  sugar,  will  guide  one  to  a  correct  diagnosis. 

ECHINOCOCCUS  OF  THE  BLADDER. 

The  hydatids  develop  here  sometimes  in  the  tunica  muscularis, 
sometimes  between  the  mucosa  and  muscularis,  sometimes  between 
the  serosa  and  muscularis.    Legrand  relates  the  following  case : 

A  36-year-old  man  consulted  Tillaux  who  foiind  a  hypogastric 
swelling  which  appeared  like  a  distended  urinary  bladder.  After 
two  fruitless  punctures  laparotomy  was  performed.  Incision  of  the 
tumor  was  followed  by  an  escai)e  of  about  a  litre  of  hydatids  of 
various  sizes,  some  fresh,  some  dead,  with  no  free  fluid. 

ECHINOCOCCUS  OF  THE  PrOSTATE. 

I  know  of  only  three  instances  of  this  class.  Two  of  them  are  cited 
in  the  thesis  of  Mauxion,  "Des  Kystes  de  la  Prostate"  (Paris,  1878). 

One,  cited  by  Cariing,  w^as  in  a  man  of  58  years  suffering  with 
urinary  difiiculty.  At  the  autopsy  an  hydatid  of  the  size  of  an 
ostrich  egg  was  found  between  the  rectum  and  bladder.  That  the 
seat  was  reall}'  the  prostate  was  not  shown  positively  by  the  autopsy. 
The  second  case,  reported  by  Lowell,  happened  in  a  man  of  64  jeara 
in  whose  prostatic  region  there  was  an  hydatid  cyst  of  the  size  of  a 
fcetal  head  at  term.    It  was  filled  with  closely  jjacked  hydatids. 

A  third  case  (Dr.  Mallez)  was  that  of  a  waiter,  28  years  of  age, 
who  came  to  the  Hotel  Dieu  complaining  of  difficulty  in  urination 
and  of  pain  in  the  rectvim,  and  showing  a  tumor  of  the  liyj)ogastrium. 
The  fluctuating  prostate  was  readily  made  out  by  rectal  examination. 
Puncture  was  made  and  in  the  fluid  were  found  hooklets  of  echino- 
coccus.  Subsequent  inmcture  gave  vent  to  a  iiurulent  fluid.  Recov- 
ery after  five  weeks. 

Millet  has  obsei^ed  the  following  case :  A  man  of  59  yeara  pre- 
8ent(;d  a  tumor  of  the  right  half  of  the  pelvis  which  gave  rise  to 
retention  of  urine.  On  introducing  a  metallic  catheter  after  a  resis- 
tance liad  been  overcome,  a  clear  fluid  was  withdrawn  (700  grams) 
containing  echinococcus  hooklets.  Later  on  milk-white  membranes 
passed  out  through  the  urethra  and  subsequently  also  similar  mem- 
branes a^id  cvsts  were  passed  ]^er  rectum.  Recovery  (Nicaise, 
BuUefin  de  la  Soc'U-ledc  C'himnjic,  p.  551, 1884). 


636 


HTJBER — ANIMAIj  PARASITES. 


ECHINOCOCCXJS  OP  THE  TESTICLE. 

This  is  of  very  rare  occurrence.  Neisser  lias  collected  but  six 
cases,  and  some  of  these  might  be  regarded  as  doubtful. 

ECHINOCOCCUS  OE  THE  PERITONEUM. 

Primary  echinococcus  of  the  peritoneum  is  rare,  while  complicat- 
ing hydatids  of  other  organs  of  the  abdominal  cavity  are  relatively 
frequent. 

As  an  example  the  following  case  of  A.  Forster  may  be  cited : 

A  woman  of  49  years  who  died  in  marasmus  showed  an  enor- 
mously iirominent  abdomen,  whose  surface  was  made  uneven  by  ele- 
vations the  size  of  goose  eggs.  The  liver  was  entirely  surrounded  by 
numerous  echinococcus  cysts  of  the  size  of  a  child's  head,  clinging 
together  and  inclosing  countless  smaller  cysts,  besides  many  ordi- 
nary cysts  the  size  of  a  fist.  The  cysts  were  quite  changed  in  form 
from  having  deep  furrows  impressed  in  their  walls,  but  none  of  them 
was  situated  in  the  parenchyma  of  the  organ  itself.  In  the  omen- 
tum were  many  cysts  as  large  as  the  fist  and  smaller,  which  distended 
the  whole  abdominal  and  pelvic  cavities  and  when  removed  filled  a 
large  vessel. 

This  case  illustrates  the  pure  form  of  peritoneal  echinococcus. 
As  an  example  of  the  complicated  echinococcus,  the  following,  re- 
ported by  Eokitansky,  may  be  quoted : 

In  a  tabetic,  anaemic  man  of  advanced  age  there  were  found  in  the 
abdominal  cavity  numerous  adhesions,  some  tense,  others  stretched 
out  into  long  pigmented  bands  and  cords.  The  large  omentum  reach- 
ing into  the  pelvis  was  studded  with  numerous  cysts  containing 
echinococcus  vesicles,  partly  ruptured.  Some  were  as  large  as  walnuts 
and  others  reached  the  size  of  an  infant's  head,  with  thick  walls,  and 
containing,  besides  a  clear  serous  or  a  turbid  sero-purulent  fluid, 
smaller  cysts  the  size  of  a  hempseed  to  that  of  a  hen's  egg.  One  of 
those  sacs,  the  size  of  a  child's  head,  was  "wedged  into  the  pehds  and 
had  pressed  the  urinary  bladder  over  to  the  right.  The  right  lobe 
of  the  liver  was  surrounded  with  three  echinococcus  sacs  the  size  of 
a_  man's  fist,  which  covered  its  surface ;  one  of  them  on  the  ante- 
rior border  of  the  liver  was  destroyed  by  suppiiration  and  had  a 
perforation  with  an  opening  four  inches  long,  the  borders  being 
separated  and  protmding  into  the  peritoneal  cavity.  Behind  it  was 
attached  to  the  transverse  colon  into  which  it  opened  at  points.  In 
the  spleen  there  was  an  echinococcus  sac  the  size  of  a  man's  fist. 
The  transverse  colon  contained  a  fluid  like  bile  and  pus  mixed,  and 
also  a  few  echinococcus  cysts. 
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Kiiclienmeister  lias  treated  of  the  condition  at  length  and  has 
illustrated  the  subject  with  two  interesting  new  cases. 

His  first  case  Avas  that  of  a  woman  who  was  in  the  habit  of  al- 
lowing her  dog  to  lick  her  tongue.  In  1849  it  was  noticed  that  the 
abdomen  contained  a  rounded  movable  body.  In  1855  the  menses 
stopped,  and  later  came  on  again,  but  in  spite  of  this  pregnancy  was 
suspected.  Later  on  a  lithopgedion  was  thought  of;  while  a  cyst  ar- 
rested in  the  crural  foramen  caused  error  by  being  mistaken  for  a 
hernia.  Even  Kiichenmeister,  who  was  consulted  in  1865,  thought 
it  a  calcareous  foetus,  since  a  rounded  hard  body  could  be  felt  which 
simulated  a  heel,  while  on  the  opposite  side  there  was  a  larger 
rounded  body  which  resembled  a  head.  Soon  after  this  there  was  a 
discharge  of  cysts  in  qtiantity  sufficient  to  fill  a  pint  measure.  In 
1874  death  took  place  from  marasmus. 

Autopsy. — Liver  hydatid,  the  size  of  a  child's  head.  A  cyst  of 
the  size  of  an  apple  had  discharged  its  contents  through  the  bile 
passages.  There  were  colonies  on  all  the  abdominal  organs,  but 
especially  on  the  omentum  where  they  were  numerous  and  from  the 
size  of  a  nut  to  that  of  an  apple,  also  on  the  mesentery  and  intestines. 
There  were  also  hydatids  upon  the  uterus,  broad  ligaments,  and  blad- 
der. Upon  the  posterior  wall  of  the  uterus  there  was  a  perforation 
communicating  with  a  cyst  of  the  mesentery.  The  whole  mass 
weighed  eleven  kilos.  The  age  of  the  echinococcus  was  over  twenty 
years. 

The  second  case  of  Kiichenmeister  belongs  more  to  the  pelvic 
hydatids.  A  case  of  peritoneal  echinococcus  without  any  participa- 
tion on  the  part  of  the  liver  has  also  been  repoiiied  by  Thierfelder. 
Here  a  large  hydatid  sac  (in  three  compartments)  hung  down  from 
the  lower  border  of  the  liver  and  filled  the  whole  region  of  the  meso- 
and  hypogastrium.    It  was  mistaken  for  an  hydatid  of  the  liver. 

In  multiple  hydatids  of  the  abdominal  cavity  the  liver  is  almost  al- 
ways distinctly  implicated.  As  to  the  different  regions  of  the  peri- 
toneum affected,  we  find  out  of  Masseron's  92  collected  cases,  the 
great  omentum  (epiploon)  involved  21  times,  and  the  mesentery  19 
times,  while  the  mesocolon  was  affected  9  times.  The  cases  must 
be  classified  according  to  the  number  of  cysts ;  cysts  to  the  number 
of  two  or  three  were  found  44  times,  four  to  ten  cysts  11  times, 
very  numerous  cysts  35  times. 

The  symptomatology  varies  with  the  seat  of  the  hydatids  and  also 
with  their  size  and  number.  Habitually  the  onset  is  insidious.  The 
distention  of  the  abdomen  may  become  very  great ;  not  rarely  irregular 
projections  are  found.  The  accompanying  peritonitis  often  runs  an 
insidious  course,  although  it  may  be  violent  and  dangerous  from 
rupture  of  some  of  the  cysts.  Pressure  of  the  growths  upon  all  the 
organs  (liver,  urinary  bladder,  veins,  etc.)  must  give  rise  to  decided 
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symptoms:  icterus,  ascites,  oedema,  constii^ation.  The  general 
health  may  remain  for  a  long  time  impaired. 

The  diagnosifi  is  difficult  and  mistakes  are  often  made  even  by  the 
best  clinicians.  Thus  Wunderlich  in  his  cases  vacillated  between 
abscess,  echinococcus,  and  cancer,  and  finally  settled  upon  the  latter, 
because  of  the  multiplicity  of  the  tumors,  the  swelling  of  the  glands 
in  the  groin,  and  the  prominence  of  the  whole  abdomen.  One  must 
not  forget  that  a  malacUe  kystique  of  the  peritoneum  has  been  described 
by  Pean.  Eelatively  benign  myxoma  of  the  abdomen  may  also 
come  into  question.  Multiple  hydatids  will  for  the  most  part  be  con- 
founded with  multilocular  ovarian  cysts.  Usually  the  fluctuation 
in  the  latter  is  distinct,  while  in  hydatids  it  is  wanting.  Malignant 
neoplasms  grow  more  quickly  and  lead  earlier  to  marasmus. 

Echinococcus  of  the  Great  Omentum. 

H.  Scherenberg  has  reported  the  following  case  {Virchoio^s 
Archiv,  46) : 

A  23-year-old  woman,  unmarried,  in  delicate  health,  presented  an 
enlargement  of  the  abdomen.  Percussion  gave  a  hollow  tone  for 
the  distance  of  a  hand's  breadth  above  the  navel,  extending  also  on 
the  left  side  to  the  spinal  column ;  on  the  right  side  intestinal  tone. 
Change  of  position  did  not  influence  the  percussion  note;  distinct 
fluctuation.  Diagnosis :  hydrops  ovarii.  Puncture  resulted  in  the 
discharge  of  pale  membranes.  On  the  fourth  day  peritonitis  set  in 
and  terminated  in  death. 

Autopsy. — Circumference  of  the  abdomen  103  centimetres.  The 
tumor  contained  foetid  jjus,  and  hundreds  of  cysts  from  the  size  of  a 
walnut  up  to  that  of  an  egg.  After  emptying  the  tumor  a  very 
large  cavity  was  seen ;  scolices  and  hooklets  were  not  found ;  in  the 
liver  a  cherry-sized  retrograde  metamorphosed  node  (old  hydatid) 
was  found. 

Echinococcus  op  the  Mesentery. 

This  occurs  usually  along  with  multiple  hydatids  of  the  abdomen, 
but  occasionally  solitary  tumors  of  this  kind  are  seen. 

A  man  of  53  years  had  a  large,  nodular,  movable  tumor  in  the  ab- 
domen. The  consistence  w^s  partly  cartilaginous,  and  partly  tensely 
elastic.  It  could  be  covered  with  the  ]-)alms  of  two  hands.  It  lay 
immediately  beneath  the  abdominal  wall,  but  on  account  of  its  mo- 
bility the  borders  were  with  difficulty  made  out.  Upon  operating,  an 
hydatid  sac  of  the  size  of  a  man's  liead  was  found  with  walls  half  a 
centimetre  thick  and  which  contained  many  smaller  cysts  from 
the  size  of  a  pea  to  that  of  a  walnut.  It  was  surrounded  by  both 
layers  of  the  mesentery,  while  the  intestine  lay  over  the  tumor  like 
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a  half  moon.  It  was  cut  off  short  aud  the  meseutery  was  closed 
with  catgut  sutures.  Healing  was  good.  (G.  Demnich,  Disserta- 
tion, Greifswald,  1893.) 

The  fact  that  these  tumors  are  very  movable  is  a  point  to  be 
borne  in  mind  in  the  diagnosis  of  echinococcus  in  this  region. 

EcHmococcus  of  the  Female  Pelvic  Okgans. 

The  study  of  hydatid  disease  in  the  female  pelvis  has  an  especial 
interest  for  the  gynecologist  because  of  the  frequent  mistake  of  con- 
founding the  affection  with  ovarian  cyst,  myoma  of  the  uterus,  etc. 
An  important  collection  of  cases  for  which  we  are  indebted  to  F. 
Schatz  (Kostock)  is  found  in  Madeluug's  work. 

According  to  this  author  there  have  been  observed  up  to  the  pres- 
ent time : 

In  the  uterus  (submucous)  

"    "      "  (intramural)   

"    "     "  (subserous)  

"    "  (general)  

In  the  ovaries  

In  the  broad  ligaments  

Between  the  vagina  and  bladder 
Between  the  vagina  and  rectum. 
In  the  pelvic  connective  tissue. . 

In  Douglas'  sac  

In  the  pelvic  inlet  

In  regard  to  some  of  the  reported  cases  of  hydatids  in  the  uterus 
the  most  careful  criticism  becomes  necessary,  as  we  find  in  some 
writings  cases  of  vesicular  mole  described  as  instances  of  echinococcus. 
In  a  case  of  Schatz  (Scanzer,  Zeitsclirift  fur  Geburtshimde,  IV.,  313), 
occun'ing  in  a  twelve-year-old  girl,  there  were  discharged  soft,  gray- 
ish-yellow bodies  12  centimetres  long  and  2  centimetres  wide,  as  thick 
as  the  back  of  a  knife,  distended  with  yellowish  cysts  clinging  to- 
gether like  grapes  on  a  bunch  and  reaching  the  size  of  a  pea.  The 
product  was  examined  by  Prof.  V.  Brodowchi;  but  all  fiirther  re- 
ports iipon  the  case  are  Avanting.  And  so  it  is  with  several  other 
cases  repoi-ted  by  Schatz  and  others. 

This  much  is  sure,  that  the  site  of  the  echinococcus  is  onl.v  in  the 
connective  tissue  which  surrounds  and  binds  together  the  viscera  of 
the  pelvis.  From  this  situation  the  parasite  can  penetrate  into  the 
interior  of  the  womb.  A  primary  development  in  the  uterus  is  quite 
unlikely.  I  myself  believe  tlie  tissue  of  the  smooth  muscles  is  not 
favonible  to  the  evolution  of  hydatids,  a  fact  which  a  consideration 
of  the  affected  organs  (intestines,  bladder)  will  demonstrate. 
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There  is  the  same  doubt  in  the  case  of  echinococcus  of  the  ovar3\ 
Here  indeed  the  constant  localization  within  the  broad  ligament  has 
given  rise  to  erroneoiis  views.  Orth  says :  I  have  incorporated  in 
the  Gcittingen  collection  a  preparation  of  an  echinococcus  of  the  size 
of  an  apple  from  the  right  ovary.  B.  S.  Schultze  describes  an  echi- 
nococcus of  the  right  ovary  with  echinococcus  in  the  peritoneum. 

The  case  concerned  a  woman  32  years  old.  The  circumference  of 
the  abdomen  was  85  centimetres.  Exi^loratory  puncture  revealed  a 
whitish  fluid  containing  no  albumin,  but  chloride  of  sodium  without 
succinic  acid;  specific  gravity  1.008;  cholesterin  crystals,  no  booklets. 
A  diagnosis  was  made  of  a  freely  movable  tumor  of  the  right  ovary. 
When  laparotomy  was  performed  there  were,  however,  extirpated  31 
hydatids  from  3  to  15  centimetres  in  diameter.  The  large  tumor 
was  15  centimetres  and  occupied  exactly  the  situation  of  the  ovary. 
It  contained  brood  capsule,  scolices,  three  daughter-cysts  with  grand- 
daughter-cysts.   No  trace  of  the  ovary  was  anywhere  to  be  found. 

Freund  says:  "No  undoubted  case  speaks  for  the  primary  de- 
velopment (of  echinococcus)  in  the  ovary."  Still  this  author  de- 
scribes a  case  in  which  numerous  hydatids  from  an  echinococcus  of 
the  greater  omentum  had  wandered  into  a  ruptured  ovarian  cyst. 

Ecldnococcus  as  an  Obstruction  to  Parturition. 

Puchelt  has  related  a  case  of  this  kind  in  his  "  Commentatio  de 
Tumoribus  in  Pelvi,  Partum  impedientibus,"  Heidelberg,  1840. 

A  physician  of  Zurich,  Dr.  Meyer,  found  in  a  primipara  of  31 
years  a  tumor  reaching  from  the  coccyx  to  the  promontorj-^  of  the 
sacrum  and  on  each  side  to  the  hip  bone.  The  os  uteri  was  high  up 
above  the  pubes  and  could  only  be  reached  with  two  fingers.  Dur- 
ing labor  a  hard  tumor  was  pressed  against  the  vagina.  It  did  not 
show  fluctuation,  and  was  also  to  be  made  out  per  rectum.  The 
tumor  was  taken  for  a  steatoma  and  Cjesarean  section  was  under- 
taken without  an  attempt  being  made  to  open  the  tumor.  Death  took 
place  after  forty  hours.  Autopsy  revealed  four  large  tumors  which 
were  filled  with  as  many  as  fifty  hydatids.  The  hydatids  were  sitii- 
ated  for  the  most  part  posteriorly  between  the  vagina  and  rectum, 
to  one  side  or  directly  backward.  In  the  space  between  the  bladder 
and  uterus  there  were  very  few  to  be  seen. 

These  tumors  are  of  great  resistance  and  hardness,  a  fact  which 
regularly  gives  rise  to  their  being  mistaken  for  solid  growths,  and 
by  causing  neglect  of  early  puncture  may  lead  to  tragic  results. 
Scarcely  ever  has  fluctuation  or  a  friction  sound  been  noted.  Because 
of  the  numerous  adhesions  an  attempt  at  replacing  the  growth  in  the 
abdominal  cavity  has  never  succeeded.    The  symptoms  may  be  ueu- 
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ralgic,  naturally  also  pain  in  the  back  and  disturbances  of  urinarj' 
and  intestinal  excretions.  The  menstrual  function  suffers  no  dis- 
tui'bance. 

Of  diagnostic  worth  is  the  possible  multiplicity  of  the  tumors. 
Confusion  with  abscess  has  occurred.  In  reference  to  hsematoma  it 
is  to  be  remarked  that  it  is  not  a  disease  of  pregnancy. 

The  number  of  cases  hitherto  observed  reaches  13,  7  of  which 
proved  fatal.  Puncture  gave  a  favorable  result  in  4  cases,  and  twice 
after  it  siooutaneous  deliver}'  took  place.  The  two  Csesarean  sections 
ended  fatally.  Several  times  after  puncture  suppuration  with  pro- 
tracted recovery  took  place. 

ECHINOCOCCUS  OF  THE  LUNG. 

Of  the  frequency  of  this  localization  one  can  form  an  approximate 
idea  when  it  is  known  that  Davaine  has  recorded  40  cases  and 
Neisser  68. 

The  reports  of  the  Mecklenburg  physicians  permit  of  the  infer- 
ence that  it  is  not  an  altogether  rare  occurrence  in  North  Germany, 
since  they  give  reports  of  21  instances.  More  rarely  do  they  seem 
to  be  observed  in  Iceland,  since  Jonassen  mentions  only  1  case.  In 
Australia  lung  hydatids  are  frequent.  In  Hearn's  thesis  144  cases 
are  collected,  inclusive  of  those  which  occur  in  the  pleura.  The  many 
German  dissertations  (Greifswald,  Kostock,  Breslau)  and  the  numer- 
ous Paris  theses  written  upon  the  same  subject  show  as  well  the  gen- 
eral trend  of  opinion  upon  the  frequency  of  its  occurrence.  The 
right  lung  is  implicated  twice  as  often  as  the  left,  but  it  is  very 
seldom  that  we  find  the  parasite  in  both  lungs  at  the  same  time. 
The  right  lower  lobe  is  found  to  be  the  seat  of  predilection.  It  is 
of  interest  to  note  the  condition  of  the  adventitious  connective-tissue 
envelope  which  is  here  very  thin.  It  consists  of  lung  tissue  which 
has  become  ati'ophied  through  pressure  (Ahlers) .  This  condition  of 
the  adventitious  capsule  explains  the  facility  with  which  rupture 
takes  place  into  the  bronchial  tubes.  The  symptoms  are  in  part 
such  as  appear  in  the  most  varied  affections  of  the  respiratory  or- 
gans and  which  have  nothing  especially  characteristic  about  them 
(cough,  pains  in  the  chest,  dyspnoea) ;  in  part  they  are  such  as  would 
more  likely  lead  one  upon  the  right  scent  (arching  of  the  thoracic  re- 
gion, tympanitic  percussion  note,  haemoptysis) ;  finall.y  they  may  be 
pathognomonic,  such  as  expectoration  of  hydatids.  As  regards  the 
cough  (aside  from  the  contingent  complication  with  bronchitis  which 
is  not  rare)  we  find  it  only  exceptionally  dry,  and  not  rarely  recur- 
ring in  some  cases;  very  often  hfcmoptysis  is  noted.    The  sputa  are 
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sometimes  purely  mucous,  at  times  muco-i3urulent,  not  rarely  hemor- 
rhagic, iu  a  few  cases  fetid  or  gangrenous.  A  case  is  on  record  of 
death  occurring  during  an  attack  of  coughing,  in  which  the  hydatids 
stuck  in  the  throat.  Naturally  the  expectoration  of  cysts  is  charac- 
teristic and  the  number  varies  from  a  few  up  to  two  thousand.  In  a 
few  instances  it  was  the  initial  symptom,  but  usually  pains  in  the 
chest  preceded  for  a  long  period.  For  the  most  part  the  expectora- 
tion is  associated  with  a  decided  feeling  of  anxiety  which  is  explained 
by  the  temporary  obstruction  in  the  trachea.  Not  rarely  it  is  accom- 
panied by  haemoptysis  which  is  often  very  considerable.  It  may 
cause  sudden  death,  but  may  also  lead  to  a  cure  or  at  least  to  im- 
provement. Small  cysts  can  be  thrown  off  unchanged,  but  for  the 
most  part  the  hydatids  come  away  ruptured  and  in  shreds.  We 
must  not  forget  that  hydatids  of  the  liver  may  break  through  into 
the  lungs ;  in  such  cases  bile  may  appear  in  the  expectoration. 

If  an  echiuococcus  granulosus  is  present  the  expectoration  may 
be  thin  and  clear  and  contain  chloride  of  sodium.  A  not  rare  mani- 
festation is  the  pain  in  the  chest  which  is  parth'  explained  by  the 
pressure  of  the  cyst  u])on  the  pleura  and  the  periosteum  of  the  ribs ; 
it  occurs  in  about  forty -five  per  cent,  of  the  cases  and  has  its  seat 
mostly  in  the  affected  side.  The  arching  of  certain  regions  of  the 
thorax  and  unilateral  enlargement  of  the  chest  are  signs  of  great  im- 
portance. Naturally  these  changes  take  place  more  readily  in  the 
soft  thoracic  walls  in  children,  still  they  have  been  noted  in  people 
over  thirty  years  of  age. 

Perforation  into  the  pleural  sac  always  gives  rise  to  inflammatory 
changes.  In  the  144  cases  given  in  Hearn's  thesis,  a  local  tympa- 
nitic percussion  note  was  made  out  62  times.  In  33  cases  the  normal 
respiratory  murmur  was  lacking,  and  30  times  rhonchi  of  various 
kinds  were  found. 

The  dicujnosis  is  to  be  made  from  i^hthisis  and  pleural  exudation 
and  is  only  made  positive  by  the  expectoration  of  cysts.  The  lo- 
calization of  the  parasite  in  the  lower  portion  of  the  lung  can  at 
times  serve  to  distinguish  it  from  tuberculosis.  When  arching  of  the 
thorax  appears,  irancture  will  determine  the  matter.  In  cysts  of  the 
upper  portion  of  the  lung  an  arching  of  this  part  of  the  chest  wall  is 
to  be  looked  for  in  contradistinction  to  what  occurs  in  phthisis. 
From  pleurisy  hydatids  of  the  lower  lobes  are  distinguished  by  the 
bow-formed  upper  border  of  the  line  of  dulness,  as  well  as  by  an  ab- 
sence of  change  in  the  percussion  line  following  change  in  position  of 
the  body ;  furthermore  by  the  constant  presence  of  the  tympanitic 
sound  in  a  limited  area  or  its  very  gradual  increase  (Lebert) .  The 
coincidence  of  echiuococcus  of  the  liver  would  be  confirmatory.  It 
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should  be  remembered  that  the  expectoration  which  is  considered 
pathognomonic  may  have  a  remote  origin.  The  various  organs 
of  the  abdomen,  which  are  known  as  harbingers  of  the  echinococcus, 
may  release  their  tenant  into  the  thoracic  cavity  by  rupture  of  the 
sac.  It  is  especially  the  liver  echinococcus,  which,  after  adhesion 
of  the  organ  Avith  the  diaphragm,  breaks  through  partly  into  the 
pleural  sac  and  partly  into  the  bronchial  tubes.  This  condition, 
however,  is  preceded  by  a  quite  lengthy  symptom  comi^lex  which 
does  not  leave  the  ijhysician  unprepared.  Very  often  attacks  of 
biliary  colic  precede,  especially  if  cysts  have  penetrated  into  the  bile 
passages,  or  icterus  is  present,  and  not  unusually  also  pain  of  the 
right  side ;  the  temi^erature  range  is  of  a  pseudo-intermittent  char- 
acter, probably  also  there  will  be  disturbances  of  digestion  as  well  as 
a  dry  cough  which  Avill  foreshadow  the  occurrence.  Since  the  pene- 
trating cysts  are  as  a  rule  susceptible  to  suppuration  the  expectora- 
tion will  be  of  necessity  purulent ;  the  color  will  vary  from  a  yellow 
to  a  dark  yellowish-green.  The  odor  is  usually  stale,  more  rarely 
fetid.  The  taste  is  for  the  most  part  characterized  as  offensive  and 
bitter.  Usually  hydatid  membranes  are  cast  off  and  also  at  times 
small  hydatids  which  are  whole.  The  bile-like  character  of  the  sputa 
has  been  much  insisted  upon.  Many  authors  consider  this  bile  tinge 
as  unfavorable  and  as  pointing  to  gangrene  (Eendu) .  Still  we  find 
recovery  in  these  cases  no  rarity.  At  all  events  rupture  into  the 
bronchial  tubes  warrants  no  unfavorable  prognosis,  as  the  cases  re- 
ported by  Neisser,  I.  c,  show;  of  these  17  were  cured,  12  died. 
Hydatids  of  the  kidney  may  also  rupture  through  into  the  lungs,  as 
shown  in  the  dissertation  of  Othmar  Heer  (1790) ,  and  by  an  exquisite 
case  in  the  thesis  of  Beraud.  The  same  is  true  of  echinococcus  of 
the  spleen. 

Echinococcus  op  the  Pleuba. 

Here  will  be  considered  briefly  only  primary  echinococcus  of  the 
pleura.  The  cysts  may  belong  to  the  granular  or  to  the  hydatid 
form.  The  adventitia  (provided  by  the  pleura)  may  be  very  thin; 
at  times,  however,  it  is  thick  like  a  rind.  A  tendency  to  rujiture  into 
other  organs  is  but  slightly  developed,  on  which  account  also 
syjontaneous  recovery  does  not  take  place  here,  while  in  hydatids  of 
the  lung  it  is  not  rarely  l)rought  about  through  perforation  into  the 
bronclii.  A\'itli  equal  rarity  does  rupture  occur  externally.  Not  rarely 
the  tumor  occupies  the  entire  pleural  sac  and  compresses  the  neighbor- 
ing parts  just  as  would  a  free  exudation.  The  lungs  are  pressed 
against  the  si)inal  column  and  the  heart  is  compressed,  the  diaphragm 
is  flattened,  and  the  thorax  may  be  dilated  in  the  shape  of  a  barrel. 
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This  condition  is  found  especially  in  tlie  fatal  cases.  On  the  other 
hand,  in  the  earlier  stages  of  development,  the  signs  of  a  fluid  collec- 
tion may  be  observed.  In  a  case  rei)orted  by  Andral  and  Lemaitre 
the  heart  was  crowded  toward  the  right,  the  right  lung  was  healthy, 
the  left  lung  was  reduced  to  the  size  of  a  fist,  and  pressed  backward 
toward  the  spinal  column.  In  the  pleural  cavity  was  seen  a  fluctuat- 
ing, whitish,  pellucid  sac  whose  contents  consisted  of  seiaim,  with 
many  small  heads  of  echinococcus. 

Seco)iclary  echinococcus  of  the  p)leura  may  occur  from  spontaneous 
perforation  of  the  lung  or  liver.  According  as  the  rupturing  cyst 
is  suppurating  or  not,  the  picture  wiU  vary.   The  i-upture  of  a  healthy 

lung  echinococcus 
under  certain  condi- 
tions gives  only  the 
slightest  signs  of  a 
free  serous  exuda- 
tion (Beauvais,  in 
Neisser,  p.  123,  case 
76).  _ 

Diagnosis.  —  We 
must  here  differen- 
tiate between  the 
pleuritic,  the  peri- 
pleuritic,  and  the 
pulmonary  echino- 
coccus ;  furthermore 
between  pleuritis  ex- 
udativa and  perfora- 
tion of  hydatid  cysts 
from  other  organs 
into  the  jileural 
cavity. 

It  will  be  found 

that  in  intrathoracic  echinococcus  the  pain  is  constant  and  radiating ; 
that  the  dyspnoea  is  severe,  the  enlargement  of  the  chest  not  rarely 
circumscribed ;  the  dulness  may  start  from  any  portion  of  the  chest, 
and  need  not  begin  in  the  lower  part  as  in  pleuritis;  respiratory 
murmur  is  wholly  wanting,  while  in  pleuritis  bronchial  breathing 
occurs.  Bronchophony  is  lacking  in  echinococcus,  so  is  fever.  The 
course  is  very  slow.  On  the  other  hand,  in  pleuritis  the  pain  may 
be  present  only  in  the  initial  stage,  the  respiratory  sound  is  faint, 
the  chest  is  evenly  dilated. 

The  diagnosis  of  echinococcus  of  the  lung  may  be  based  finally 


Fig.  75.  —Echinoooccus  of  the  Plem-a.   (After  Maydl.) 
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upon  the  coiigb,  which  in  echinococcus  of  the  pleura  Y>\ayB  no  great 
role.    Hfemoptysis  especially  a  points  to  a  localization  in  the  lung. 

Echinococcus  of  the  Mediastinum. 

Neisser's  work  contains  reports  of  three  cases  of  this  nature,  and 
W.  Eose  reports  another  in  the  Lancet,  November  25th,  1893.  H.  A. 
Hare  ("The  Pathology,  Clinical  History,  and  Diagnosis  of  Affections 
of  the  Mediastinum,"  Philadelphia  and  London,  1889)  has  collected 
520  cases  of  mediastinal  tumors,  of  which  six  were  hydatids. 

Respecting  the  diagnosis  one  should  be  well  satisfied  if  the  tumor 
has  been  made  out  to  be  one  located  in  the  mediastinal  space.  Here 
I  would  especially  call  attention  to  the  occurrence  of  dilated  veins 
upon  the  chest  wall  which  may  be  occasioned  by  pressure  of  the  tumor 
upon  the  mammary  vein. 

The  posture  of  the  patient  may  also  aid  us,  since  such  i^atients  at 
times  are  in  the  habit  of  sitting  with  the  chin  supported,  as  I  have 
twice  had  opi^ortunity  to  observe  in  affections  of  the  mediastinal 
space. 

Echinococcus  of  the  Heart. 

^'e  are  indebted  to  Griesinger  for  the  first  collection  of  caSes. 
He  imblished  a  case  in  the  Arcliiv  fur  physiologische  Heilkunde  for 
1846,  and  enumerated  all  those  known  up  to  that  time.  In  1883 
Mosler  published  a  collection  of  29  cases  in  the  Zeitschrift  fur  klini- 
sche  MecUzin.  These  were  distributed  about  equally  among  the  two 
sexes.  The  majority  of  the  cases  occurred  between  the  age  of  twenty 
and  forty  years.  The  size  of  the  cysts  varied  between  that  of  a  walnut 
to  dimensions  that  must  have  j^ressed  against  the  lungs.  In  regard 
to  the  location  it  was  found  that  the  hydatids  occurred  9  times  in  the 
right  ventricle,  3  times  in  the  right  auricle ;  in  6  cases  they  were  sit- 
uated in  the  septum,  and  of  these,  4  protruded  into  the  right  side  of 
the  heai-t.  In  5  cases  the  left  ventricle  was  the  seat,  and  in  2  the  left 
auricle.  In  2  cases  the  cysts  occurred  simultaneousl}'  in  both  halves 
of  the  heart.  In  the  majority  of  the  cases  (23)  the  heart  was  the 
only  seat.  The  echinococcus  cyst  was  mostly  solitary;  only  in  10 
cases  were  raultijjle  hydatids  noted.  In  18  cases  the  parasites  pro- 
truded into  the  cavities;  in  several  cases  they  were  bedded  in  the 
cardiac  muscle,  without  protniding. 

The  cysts  which  protrude  in  the  right  side  of  the  heart  have  a 
decided  tendency  to  burst,  an  occurrence  which  happened  in  two- 
thirds  of  all  the  cases.  If  this  occurs  in  the  right  side  it  is  generall}' 
followed  by  embolus  of  the  ]ndmonary  artery ;  the  auriculo-ventricu- 
VoL.  VIII. -35 
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lar  opening  may  also  be  obstructed.  Griesinger  observed  the  sudden 
deatli  of  a  strong  woman  in  consequence  of  rupture  in  the  right  ven- 
tricle. Sometimes  symptoms  referable  to  some  affections  of  the 
lungs  precede  the  perforations  of  the  hydatids,  as  for  instance,  diffi- 
culty in  breathing,  htemoptysis,  oedema  of  the  legs,  etc. 

A  case  of  Maschka's  was  imfjortant  forensically,  inasmuch  as  the 
death,  with  violent  vomiting,  aroused  the  suspicion  of  poisoning 
{Prager  medicmische  WocTiemchrift,  1880).  After  perforation,  a  clin- 
ical picture  resembling  a  lesion  of  the  pulmonary  valves  may  occur 
(Litten,  Charite-Annalen,  1878). 

Oesterlen  described  a  case  of  perforation  in  the  left  side  of  the 
heart  of  a  cyst  the  size  of  a  filbert  with  embolus  of  the  arteria  pro- 
funda femoris  (Virchow's  Archiv,  Bd.  42).  The  renal  artery  also 
has  been  obstructed  by  an  embolus  (Bocker,  Dissertation,  Berlin, 
1868). 

L.  de  Welling  ("Des  Kystes  Hydatiques  du  Coeur,"  1872)  de- 
scribes several  cases  which  had  escaped  Hosier.  The  author's  case 
was  one  of  hydatid  of  the  liver  with  echinoccoccus  of  the  left  heart 
wall  which  gave  rise  to  no  clinical  symptoms.  Bobowicz  ("  Des  Hy da- 
tides  du  Coeur  chez  I'Homme  et  en  particulier  des  Hydatides  Flot- 
tantes,"  1887)  does  not  consider  the  diagnosis  of  floating  hydatids  im- 
possible, and  gives  the  differential  diagnosis  between  them  and  angina 
pectoris.  The  continuous  dyspncea,  especially  when  moving,  the 
congestion  of  the  face  during  the  attack,  and  the  cachectic  conditions 
point  to  echinococcus  of  the  heart.  The  case  reported  was  interest- 
ing, inasmuch  as  when  the  left  ventricle  was  opened  two  hydatids, 
the  size  of  a  pigeon's  egg,  were  disclosed.  Two  fibrous  polypi  Avere 
also  found. 

Echinococcus  of  the  Abteeees. 

Kohler  {Deutsche  medicmische  Wochenschrift,'K'Yl.,  1,  1890)  oper- 
ated on  a  25-year-old  man  for  aneurism  of  the  axilla,  by  double 
ligation,  and  after  several  days  an  hj^datid,  the  size  of  a  walnut,  was 
emptied  out  of  the  sac.  The  operator  concluded  that  the  echinococcus 
must  have  been  lodged  in  the  adventitia  and  gradually  caused  the 
aneurism. 

Bocker  (Dissertation,  Berlin,  1868,  "Zur  Statistik  der  Echino- 
coccus") mentions  a  case  of  echinococcus  of  the  anterior  wall  of  the  pul- 
monary artery  with  coexisting  hydatids.  There  was  also  a  sac  the 
size  of  a  bean  in  the  lumen  of  the  right  pulmonary  artery.  The  left 
renal  artery  had  an  embolic  obstruction  in  the  form  of  a  cyst. 
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ECHINOCOCCUS  OF  THE  LYMPHATICS. 

In  cases  of  alveolar  ecliinococcus  Konrad  Zenker  showed  that 
smaller  and  larger  lymphatic  vessels  may  be  entirely  stoijped  up  with 
echinococcus  cysts.  I  am  familiar  with  but  one  case  of  cystic  echi- 
nococcus  in  which  a  similar  condition  was  present  (Kohde). 

The  subject  was  a  35-year-old  woman,  who  died  of  multiple  echi- 
nococcus of  the  abdomen.  "  Corresponding  to  the  right  crista  ilii, 
somewhat  below  and  back  of  the  navel,  there  is  a  white  fold  the 
form  of  a  horseshoe,  six  millimetres  wide  and  three  millimetres  thick, 
which  protrudes  over  the  peritoneum.  The  projections  of  this  for- 
mation run  out  in  fine  points,  which  terminate  in  the  deeper  lym- 
phatic network.  In  cutting  through  the  described  fold  numerous 
delicate  membranes  appear.  The  contents  of  the  subperitoneal  cavi- 
ties and  communications  are  composed  of  characteristic  echinococcus 
membranes,  which  show  themselves  to  be  dilated  lymphatic  vessels. 
In  the  peritoneal  covering  of  the  uterus,  the  broad  ligaments,  Douglas's 
cul-de-sac,  and  the  left  abdominal  wall  there  are  brownish  shining 
collections  of  sterile  cysts." 

Echinococcus  of  the  Thyroid  Gland. 

I  have  collected  reports  of  21  cases  of  this  affection,  of  which  17 
are  embodied  in  Dardel's  thesis  ("Des  Kystes  Hydatiques  du  Corj^s 
Thyroide, "  Paris,  1888).  Garth  wrote  an  elaborate  treatise  previousl}'^ 
("  Cystengeschwiilste  des  Halses,"  Berlin,  1855).  The  size  may  be 
as  large  as  twelve  centimetres.  The  tumor  is  round,  hard,  not  fluctu- 
ating,-movable  on  swallowing.  In  making  the  diagnosis,  congenital 
cysts  and  Beclard's  hygroma  prsethyreoideum  must  be  considered 
and  also  goitre;  the  mobility  of  the  skin  is  of  importance.  The 
trachea  was  narrowed  in  several  cases,  and  flattened;  twice  it  was 
perforated  by  the  tumor.  In  some  cases  the  hydatids  grow  very 
slowly,  as,  for  instance,  in  a  case  operated  upon  by  Bergmann,  in 
which  the  size  of  the  tiimor  was  only  that  of  a  walnut  after  one 
year;  it  was  hard,  movable,  and  followed  the  movements  of  degluti- 
tion (Wolfer,  "Ueber  Kropf extirpation, "  Dissertation  Berlin,  1887). 
The  hydatid  thrill  Avas  felt  on\j  in  one  case  by  Hansen.  Bergmann 
emphasizes  the  sudden  quick  growth  especially  observed  in  several 
cases.  The  seat  of  predilection  is  the  external  border  of  the  sterno- 
cleido-mastoid,  and  the  starting-point  is  often  the  fascia  of  the  large 
blood-vessels  of  the  neck  which  are  an  obstacle  in  ojierating,  and  the 
wounding  of  which  has  led  to  fatal  hemorrhages  in  some  cases.  As 
the  hydatid  also  protrudes  over  the  inner  border  of  the  sterno-cleido- 
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mastoid  muscle,  a  tumor  bilobatus  is  formed  wLicli  Hansen  considered 
to  be  patliognomonic  {Deutsche  Zeitschrift  fur  Chirunjie,  Band  35). 

EcHmococcTJS  or  the  Brain  (Including  the  Ceanial  Cayity). 

Although  considerable  material  is  embodied  in  the  literature 
(Neisser  65  cases,  Davaine  32  cases),  one  is  not  justified  in  drawing 
general  conclusions,  for,  besides  the  many  unsatisfa^ctory  clinical  de- 
scriptions, there  are  also  often  pathological  errors.  For  instance, 
the  descrijitions  often  leave  us  in  uncertainty  wheather  the  hydatid 
is  a  cysticercus,  or  an  echinococcus.  Under  the  name  of  hydatids 
of  the  ventricles  cases  of  cystic  degeneration  of  the  venous  plexus 
are  often  confounded  with  parasites,  and  even  Virchow  found  it 
difficult  to  separate  the  racemose  cysticercus  from  neoplastic  forma- 
tions. If  one  reads  the  descriptions  of  the  plexus  cysts  in  Eokitan- 
sky,  or  Hackel  (Virchoiv's  ArcJiiv,  XVI.,  274),  it  is  comprehensible 
that  with  but  little  knowledge  of  the  pathological  anatomy  of  these 
formations  they  should  be  confounded  with  gemiine  hydatids.  Of 
course,  better  observers,  for  instance  Abercrombie,  have  cautioned 
observers  against  this  mistake.  The  great  Edinburgh  pathologist 
even  mentioned  the  cysts  of  the  choroid  plexus  as  false  hydatids. 

The  size  of  the  tumor  may  exceed  that  of  a  man's  fist;  it  cannot, 
however,  be  unlimited,  because  the  intensity  of  the  cerebral  com- 
pression soon  destroys  life. 

Among  the  symptoms  headache  plays  a  prominent  part,  the  inten- 
sity of  which  often  reaches  a  high  degree.  Vomiting,  as  in  other 
cases  of  cerebral  tumor,  is  not  infrequent  and  is  very  tedious.  In 
other  tumors  it  points,  according  to  Bernhardt,  to  a  location  in  the 
posterior  cranial  fossa,  but  this  is  scarcely  the  case  with  hydatids. 
Psychical  disturbances,  especially  in  the  form  of  dementia,  stupidity, 
melancholia,  have  been  noted  repeatedly;  also  delirium  and  other 
conditions  of  excitation  have  been  present.  Vertigo  and  attacks  of 
fainting  are  easily  accounted  for  by  the  disturbances  of  the  circu- 
lation caused  by  the  growth  of  the  tumor.  The  visiial  disturbances, 
amblyopia,  amaurosis,  can  be  generalh^  referred  to  optic  neuritis. 
It  will  be  remembered  that  these  disorders  play  an  important  role  in 
the  diagnosis  of  intracranial  tumors  (Bernhardt,  "  Symptomatolo- 
gie  uud  Diagnostik  der  Hirngeschwiilste,"  Berlin,  1881).  Fainting 
spells  often  form  the  period  of  transition  of  epilepsy ;  anyhow  they 
can  be  considered  as  the  equivalents  of  epileptic  seizures.  Such 
attacks  often  occur  in  cerebral  hydatids ;  strange  to  say,  the  Jackso- 
nian  form  is  not  emphasized.  The  tumors  naturally  often  cause 
hemiplegic  conditions,  which  are  recorded  in  about  a  third  of  the 
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cases.  It  is  natural  that  wLen  the  seat  is  in  the  anterior  lobes, 
aphasia  occurs,  for  this  is  in  accordance  Avith  what  is  known  of  the 
disturbances  of  speech  in  cases  of  cerebral  tumors.  Disturbances  of 
sensibility  are  seldom  noted,  but  anaesthesia  as  well  as  ataxia  may 
easily  be  overlooked.  As  in  all  cases  of  intracranial  affections,  sudden 
death  sometimes  occurs.  It  is  needless  to  mention  that  in  some 
cases  cerebral  softening  and  hemorrhages  often  hasten  death. 

A  number  of  cases  of  perforation  of  the  skull  by  hydatids  are  re- 
ported by  Peinemann,  Moulinie,  Westphal,  Bucquoy,  and  others. 

ECHINOCOCCUS  OF  THE  SpINAL  CaNAL. 

Hydatids  may  develop  inside  the  dura  mater,  but  as  a  rule  they 
penetrate  from  without  into  the  vertebral  canal,  and  compress  the 
cord  after  destroying  the  vertebrae.  The  symptoms  are  those  of  com- 
pression myelitis,  pains  increasing  in  intensity  in  the  region  of  the 
diseased  vertebrae,  formication,  and  stiffness  on  motion.  There  may 
be  a  deformity  of  the  spinal  column  and  the  osseous  destruction 
may  be  felt.  Absence  of  sensibility  may  precede  the  paral5'sis,  es- 
pecially if  the  seat  is  posterior.    Later  occur  decubitus  and  fever. 

Bartels'  carefully  studied  case  is  especially  characteristic 
(Deutsches  Arckiv,  1869).  A  25-year-old  coachman  first  had  pains 
in  the  left  arm  which  soon  extended  to  the  shoulder  and  clavicle ; 
later  in  the  right  arm,  the  nape  of  the  neck,  and  especiallj'  in  the  re- 
gion of  the  seventh  cervical  vertebra  which  was  sensitive  on  pressure. 
Later  there  was  paraesthesia  of  the  lower  extremities,  which  termi- 
nated in  total  anfesthesia ;  then  paralysis  and  retention  of  urine.  Fi- 
nally i^aralysis  of  the  arms,  with  intense  shooting  pains  in  the  left 
arm.  Duration  of  the  disease  four  months.  The  autopsy  showed  an 
hydatid  5  cm.  long,  1.8  cm.  wide,  under  the  dura  below  the  cervical 
enlargement.  The  cord  was  flattened;  7.5  cm.  below  the  first  cyst 
there  was  another  3.8  cm.  long.  The  cord  was  also  flattened  and 
softened. 

Bellencontre's  case  illustrates  the  mode  of  growth  from  without 
inward.  A  39-year-old  laborer,  suft'ering  from  a  contusion  of  the  left 
side,  liad  continuous  pain  in  the  left  side  of  the  thorax;  for  fourteen 
months  formication,  weakness,  and  finally  contracture  of  the  lower 
extremities,  hyperaDsthesia,  slight  degree  of  anassthesia,  paraplegia, 
and  death.  In  the  thorax  an  hydatid  cyst  was  found  at  about  the 
level  ()[  tlie  sixth  to  eighth  dorsal  vertebrre.  There  were  destruction 
of  the  bone,  perforation  into  the  vertebral  canal,  and  myelitis  with 
softening  below.  The  hydatid  contained  daughter-cysts  from  the 
size  of  a  small  egg  down  to  that  of  a  pea. 

Friedelnirg's  case:  33-year-old  man,  whose  trouble  began  with 
sciatica,  and  develojjed  later  the  clinical  picture  of  compression  mye- 
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litis  with  absent  reflexes,  motor  and  sensory  paresis  of  the  lower 
extremities,  paralysis  of  the  bladder  and  rectum,  and  decubitus. 
The  autopsy  revealed  an  hydatid  echinococcus  of  the  pelvis  with  de- 
struction of  the  OS  sacrum.    The. cysts  reached  up  to  the  vicinity  of 
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the  second  dorsal  vertebra,  and  compressed  the  cord  without  perfor- 
ating the  dura. 

The  operative  treatment  of  hydatids  of  the  vertebral  canal  shows 
no  good  results.  Keydellet's  patient  (1813)  died  of  septicfemia. 
Bazy's  patient  (1887)  was  operated  on  for  extra-  and  iutravertebral 
hydatids  with  destruction  of  the  cord,  and  perforation  of  the  dura, 
and  died  of  cystitis.  A  patient  operated  on  by  Anderson  died  in 
three  days  from  sepsis.  There  was  an  hydatid  the  size  of  an  orange 
below  the  tenth  dorsal  vertebra,  which  displaced  the  dura. 
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EcHiNococcus  or  the  Muscles. 

The  hydatids  of  the  muscles  have  always  been  of  interest  to  sur- 
geons, because,  on  account  of  their  size  and  accessibility,  they  have 
encouraged  operative  interference.  One  must  not  forget,  however, 
that  a  great  manj^  of  the  muscle  hydatids  are  hydatids  of  the  peri- 
muscular  connective  tissue,  and  derive  their  name  only  from  the 
vicinit}'  in  which  they  are  situated. 

Etiology. — In  regard  to  sex  Marguet  found  54  men  and  73  women; 
Miiller  47  men,  56  women.  The  predisposing  age  is  between  twenty 
and  forty  years ;  but  this  is  just  the  age 
of  the  majority  of  hospital  patients. 
The  seat  of  the  tumor  was  the  head  in  6 
cases,  the  neck  in  3,  the  body  in  48  (es- 
pecially the  lumbar  region),  the  extrem- 
ities in  71.  In  these  (the  extremities) 
the  thighs  were  mostly  aifected,  espe- 
cially the  adductors  (Marguet).  Miiller 's 
figures  differ  somewhat,  viz.,  the  head 
in  12  cases,  the  neck  in  18,  the  body  in 
63,  the  extremities  in  62.  This  author 
emphasizes  the  great  frequency  of  lo- 
calization in  the  upper  arm  (18),  espe- 
cially on  the  inner  aspect  (10),  and  in 
the  thigh  (34),  of  which  19  were  on  the 
inner  side.  The  influence  of  trauma  is 
mentioned  by  Marguet  which  he  con- 
siders as  bearing  upon  the  location,  or 
a.s  being  an  imptdse  to  speedy  evolutions. 

Symptoms. — The  hydatids  of  the 
muscles  grow  slowly,  generally  without 
causing  pain  if  a  nerve  branch  is  not 
excei)tionally  compressed.    The  tumor, 

at  first  the  size  of  a  pea,  may  reach  the  fiq.  tt.— Hydatids  of  tiie  Muscles  of  tue 
size  of  the  head,  but  it  is  more  fre-  ^^^"^^  ^'^^^^^■) 

quently  that  of  an  orange.  In  certain  cases,  after  years  of  standstill, 
a  rai)id  growth  begins,  occasioned  by  trauma  or  pregnancy.  The 
tumor  is  usually  hard  and  elastic,  but  in  14  cases  of  Marguet  it  was 
soft  and  fluctuating.  The  occurrence  of  the  hydatid  thrill  was  noted 
but  5  times,  sometimes  a  creaking  sound  was  heard,  like  that  caused 
by  rubbing  starch  between  the  fingers  (crejfitation  amidounee).  This 
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sound  is  supposed  to  occur  when  the  fluid  of  a  bilocular  cyst  is 
pressed  through  the  communicating  space. 

The  cyst  may  suppurate,  especially  if  tapped;  sometimes  sup- 
puration occurs  in  the  surrounding  tissues  only,  and  the  contents 
of  the  cyst  remain  clear. 

At  times  urticaria  develops,  as  in  cases  of  internal  hydatids. 

Viagnofiis. — If  the  tumor  is  situated  in  the  muscle  itself  it  must 
be  differentiated  from  many  other  neojjlasms  such  as  haematomata, 
abscesses,  gummata,  and  other  cysts.  If  the  seat  is  subcutaneous  we 
may  mistake  them  for  congenital  cysts,  hrematomata,  lipomata, 
cold  abscesses,  or  sarcomata.  It  will  be  remembered  that  hydatids 
are  often  lobulated  like  lipomata,  and  that  these  latter  often  present 
pseudo-fluctuation  (Lejers).  This  is  also  the  case  with  genuine 
hernisB  of  the  muscles  that  develop  slowly  by  destroying  the  apo- 
neurosis (Farabffiuf).  Ta,pping,  carefully  and  aseptically,  generall}' 
is  indicated  as  a  diagnostic  measure. 

The  treatment  is  very  simple ;  as  a  rule  total  extirpation  is  to  be 
recommended. 

EOHINOCOCCUS  OF  THE  BONES.- 

In  the  literature  there  are  about  60  good  observations  recorded  of 
this  (surgically)  important  localization.    Of  the  56  cases  which  I  have 
gone  over,  the  majority  were  of  the  long  bones, 
and  the  vicinity  of  the  epiphyses  was  the  seat  of 
predilection;  in  the  tibia,  the  upper  epiphysis. 

The  anatomical  distribution  is  as  follows :  fe- 
mur, 6;  tibia,  9;  humerus,  11;  phalanges,  1;  pel- 
vis, 12;  skull,  4;  vertebrae,  8;  scapula,  sternum, 
ribs  (together),  3.  Of  the  bones  of  the  pelvis,  the 
OS  ilii  is  the  most  frequent  seat ;  of  the  cases  per- 
taining to  the  skull,  3  were  of  the  frontal  sinuses. 
The  spinal  column  is  mostly  aff'ected  in  its  lower 
half. 

Sometimes  there  are  simple  hydatids,  some- 
times multiple  (proliferating) ;  the  latter  form  often 
causes  necrotic  processes,  but  they  must  not  be 
considered  without  evidence  as  being  multilocular. 

The  influence  of  traumata  must  not  bo  ignored 
in  the  etiology.    The  patients'  ages  ranged  between 
six  and  eighty  years,  the  majority  were  between 
twenty-five  and  thirty-five  years. 
Sympioms. — Pain  and  swelling  may  be  absent,  and  seldom  is  there 
much  swelling,  thickening  of  the  bones  being  only  seen  on  the  skull 
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at  times.  E.  v.  Bergmaim  emphasizes  the  absence  of  thickening  of 
the  bones  especially.  Not  infrequently  suppuration  occurs  as  in 
fungous  processes.  Spontaneous  fractures,  specially  of  the  lower  ex- 
tremities, are  of  great  importance ;  they  are  often  the  first  indication 
of  the  parasites  (in  about  one-third  of  the  cases) . 

In  the  differential  diagnosis,  syphilis  (pain)  and  neoplasms 
(cancer,  sarcoma,  enchondroma)  must  be  considered.  Confusion  of 
the  condition  with  tviberculosis  is  possible.  In  doubtful  cases  tapping 
and  free  incision  may  be  resorted  to. 

The  prognosis  is  favorable  in  early  recognized  cases ;  at  a  later 
period  amputation  is  generally  indicated. 

An  echinococcus  of  the  humerus  in  a  student  was  operated  on 
in  P.  Burns'  clinic.  In  this  case  the  affection  began  with  pain, 
especially  on  pressure,  and  diffuse  thickening  of  the  lower  third  of 
the  humerus;  in  places  fluctuation  was  noted.  It  was  thought  to 
be  a  fungous  abscess.  After  chiselling  ojjen  the  marrow  a  large 
number  of  cysts,  the  size  of  a  millet  seed  to  that  of  a  pea,  came  to 
view.  The  marrow  had  suppurated,  the  bone  was  somewhat  thin. 
Out  of  36  preparations  examined  a  scolex  was  found  in  3  only. 

EcHmococcus  op  the  Joints. 

Volkmann  observed  the  following  case :  A  man  suffering  from  a 
contracture  of  the  hip-joint  was  referred  to  him  with  the  diagnosis  of 
coxitis.  Over  the  joint  fluctuation  was  felt  indistinctly.  An  aspirat- 
ing syringe  showed  about  a  teaspoonful  of  yellow,  apparently  tuber- 
cular matter,  and  then  resection  was  resorted  to.  An  echinococcus 
of  the  bone  was  found  in  the  upper  end  of  the  femur  and  the  pelvis, 
as  well  as  in  the  hip-joint  which  was  entirely  destroyed  (Fischer, 
Deutsche  Zeitschrift  fiXr  Chirwgie,  XXXII.,  1891). 

Gangolphe  says  that  the  joints  i^resent  no  firm  barrier  to  the  ad- 
vance of  the  disease.  The  hydatids  enter  the  joint  and  thence  in- 
filtrate the  healthy  bone.  Gangolphe  found  the  joints  affected  in 
13  cases  as  follows :  sacro-iliac  joint  5,  coxo-femoral  joint  6,  femoro- 
tibial  joint  1,  phalangeal  joint  1. 

Echinococcus  op  Other  External  Organs. 

Parotid  Gkmd. — A  case  reported  by  Schuh  {Wiener  medizimsche 
Zeitiing,  1857,  No.  1)  in  a  33-year-old  woman  belongs  here.  Dura- 
tion one  year,  size  of  the  tumor  that  of  a  hen's  egg,  drawing  pains, 
cured  by  cutting  and  partial  resection  of  the  walls  of  the  adventitial 
tissue. 

Orhif. — Exophthalraus,  and  occasionally  diplopia,  are  the  promi- 
nent symptoms.    The  diagnosis  can  only  be  made  by  an  operation, 
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which  is  clifl&cult  when  the  tumor  is  deeply  seated,  because  the  in- 
serted tenacukim  often  tears  through. 

Inguinal  Region. — The  hydatids  of  these  parts  are  often  mistaken 
for  hernite,  cold  abscesses,  and  lipomata.  Sometimes  they  are  cor- 
rectly diagnosticated  before  the  operation,  as,  for  instance,  by  Larrey, 
who  observed  a  tumor  of  the  scrotum  of  irregular  shape  that  had  a 
bilobulated  form  while  the  patient  was  in  the  erect  position,  and  that 
diminished  to  half  the  size  while  he  was  lying  down.  The  tumor  was 
soft,  fluctuated  somewhat,  and  had  excrescences.  Larrey  diagnosti- 
cated hydatids,  and  cured  them  by  operation. 

The  Eyeball. — The  right  globe  of  a  24-year-old  pupil  of  an  institute 
for  the  blind  was  exceedingly  prominent,  staring,  rather  hard,  the 
pupil  irregular,  the  upper  segment  of  the  lens  was  cloudy,  and  in  the 
depth  of  the  eye  was  a  large  yellowish  opacity.  The  patient  died  of 
phthisis.  When  the  eyeball  was  divided  by  means  of  the  scissors 
into  an  anterior  and  a  posterior  segment,  a  fine  white  membrane  ap- 
peared between  the  sclera  and  choroid.  The  latter  was  not  pigmented, 
the  retina  and  corpiis  vitreum  were  compressed  into  a  reddish-blue 
mass,  so  that  they  looked  like  a  cord  at  the  entrance  of  the  optic 
nerve ;  but,  advancing  anteriorly,  they  grew  wider  and  were  adherent 
in  folds  to  the  corona  ciliaris  and  processus  ciliaris.  When  the  poste- 
rior segment  was  taken  off,  the  adherent  corpus  vitreum  and  retina 
looked,  therefore,  like  the  hammer  of  a  bell.  The  space  between  the 
choroid  and  retina  was  filled  with  a  white  cyst,  which  was  recognized 
as  being  an  echinococcus.  The  exterior  covering  was  white,  rather 
transparent,  and  hard.  A  little  serous  fluid  was  let  out  and  at  the 
same  time  a  more  delicate,  bluish-white  membrane  was  seen,  enclosed 
in  the  former ;  some  serum  came  out  of  this,  and  a  number  of  small, 
round,  and  oval  scolices.  There  were  also  some  on  the  inner  surface 
of  the  fine  membrane.  The  microscope  showed  small  suction  tubes, 
but  no  hooklets  (from  Ammon's  Zeitschrift  fur  Ophthalmologie,  III., 
4,  1833). 

TJie  Mamma. — Hydatids  of  the  female  breast  are  rare;  I  think  the 
number  of  reported  cases  to  be  about  30,  and  some  of  these  are  very 
inadequately  described.  In  other  cases,  especially  when  multiple  cysts 
are  considered,  one  is  inclined  to  believe  that  they  have  been  mis- 
taken for  the  maladie  de  Beclus,  in  which  the  mamma  is  filled  with 
cysts.  Such  cases  are,  for  instance,  those  of  Freteau  and  Boux. 
The  fact  is  interesting,  zoologically,  that  echinococcus  of  the  mamma 
•belongs  to  the  variety  granulosus  (E.  Leuckart)  in  about  one-third  of 
the  cases.  The  typical  course  is  that  of  a  slow-growing,  torpid,  round 
tumor,  which  is  movable,  not  adherent  to  the  skin,  and  without 
swelling  of  the  axillary  glands.  The  tumor  may  grow  more  rapidly, 
however,  in  which  case  the  tedious  pains  are  not  absent.  Suppura- 
tion has  been  observed,  as  in  other  cases  of  hydatids ;  it  was  prob- 
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ably  caused  by  traumatic  necrosis  of  tlie  motlier-cyst.  In  such  cases 
the  tumor  may  burst  spontaneously  after  causing  redness  of  the  skin. 
In  one  case  the  pressure  of  the  growing  cyst  caused  destruction  of  the 
ribs  (Lesser).  Landau  has  described  a  case  in  which  the  hydatids, 
after  penetrating  the  wall  of  the  thorax,  grew  into  the  region  of  the 
breast  from  inside. 

Botlirioceplialus  latus  (Bremser). 

Syn. :  T^nia  lata  (Linufeus),  Dibothrium  latum  (Eudolphi). 

Zoological  Descrijjf ion.— The  entire  length  may  reach  9  metres. 
The  head  is  elongated,  almond-shaped,  up  to  2.5  mm.  in  length,  and 
has  two  elongated  deep 
grooves  on  the  flat  sur- 
face.   The  neck  is  very 
nan-ow,  at  the  most  2 
cm .  long.   The  number  of 
segments  may  reach  as 
high  as  4,000;  they  are 
very  broad   (up   to  15 
mm.) ;  the  older  segments 
are  longer  and  narrower. 
In  specimens  preserved 
in  alcohol  the  proglot- 
tides are  much  shorter  than  in  the  living  animal.    The  genital  open- 
ings are  on  the  flat  surface  in  the  middle,  the  female  behind  the 
male.*    The  uterus  has  a  special  opening,  and  four  to  six  visible 
uterine  convolutions  on  each  side.    The  ova  are  oval,  brown,  with  a 
thin  membrane  and  a  lid;  opposite  the  lid  is  iisually  a  little  spicula; 
length  of  ova  0.07  mm.,  width  0.045  mm.    When  placed  in  water  or 
exposed  to  the  air  the  ova  soon  become  dark  brown,  so  that  the  ute- 
rus rosette  becomes  more  distinct.    This  rosette,  which  has  been 
compared  to  an  armorial  lily,  is  characteristic  of  the  proglottides  of 
bothriocephalus.    In  addition,  the  yolk  chambers,  which  are  scat- 
tered in  large  numbers  through  the  parenchyma,  are  visible  as  dark 
7)oints  and  give  the  worm  a  gray  color. 

DeveJopmenl. — In  the  lidded  ovum  there  develops,  in  water,  as  the 
result  of  the  regular  process  of  fission,  a  ciliated,  spherical  embryo, 
which  soon  discards  its  ciliated  envelope.  This  possesses  three  pairs 
of  hooks  (onchosphfei'a).  These  embryos  readily  pass  into  the  intes- 
tines of  fishes,  whence  they  migrate  into  the  muscles  and  are  known 
as  measle  (plerocercoid). 


Fig.  79.— Eggs  of  Bothriocephalus.   (After  Krabbe.) 


*  The  vagina  also  empties  into  the  anterior  opening. 
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The  larvae  were  found  by  Max  Brauu  in  esox  (pike) ;  they  inhab- 
ited the  muscles,  sexual  glands,  liver,  and  spleen,  were  2  to  3  cm. 
long,  and  numbered  twenty  to  thirty  in  one  fish.  Three  students,  who 
ottered  themselves  for  experimental  purposes,  passed  numerous  ova 
in  the  fjeces  four  to  six  weeks  after  the  ingestion  of  plerocercoides ; 
the  evacuated  worms  were  3  to  4  m.  long  (Braun  in  VircJmo's  Archiv, 
Bd.  88  and  92,  1882-83). 

Further  additions  to  the  evolutiou  of  Bothriocephalus  latus  are 
due  to  Schroeder  ( Vratsch,  1894,  No.  12),  who  examined  90  speci- 
mens of  esox  lucius,  from  7  to  39  cm.  long,  and  in  48  found  plerocer- 
coides. The  number  of  measles  in  each  varied  from  one  to  thirty- 
three,  and  they  were  found  in  the  muscles  and  intestines.  The  larvje 
were  25  to  30  mm.  in  length.  In  a  j)ike  21  cm.  long,  six  measles 
were  fouud  in  the  internal  organs  and  twenty-seven  in  the  muscular 
tissue  (M.  Braim,  Centralblait  fur  Bacteriologie,  August  25th,  1894). 

It  is  the  merit  of  Max  Braun  (then  in  Dorpat)  that  he  demon- 
strated the  presence  of  the  embryos  of  bothriocephalus  in  the  muscles 
of  certain  fishes.  Numerous  experiments  on  cats  and  dogs,  later  on 
human  beings,  showed,  after  feeding  with  the  measles,  the  presence 
of  mature  bothriocephali  and  also  of  the  ova  in  the  dejecta.  The 
fishes  in  which  the  developmental  stages  were  first  found  are  Esox 
lucius  (pike)  and  Lota  vulgaris  (burbot).  They  are  also  fouud  in 
perch,  brook  and  lake  trout,  and  other  fish. 

The  bothriocephalus  may  live  to  an  advanced  age ;  Mosler  has  re- 
ported a  case  of  fourteen  years'  duration.  The  number  of  worms  pres- 
ent in  the  human  intestines  may  amount  to  hundreds  (Boettcher,  of 
Dorpat).   The  coincident  occurrence  of  taania  has  also  been  observed. 

Hisfory. —In  1603,  F.  Glaser  first  differentiated  bothriocephalus 
from  taenia.  Adrian  Spigel,  Clovicus,  Fabricius,  and  Tulpius  have 
furnished  drawings  with  fantastic  heads  (reproduced  by  Clovicus, 
Hist,  lator.  iumbr.,  Geneva,  1715).  The  rosette  is  shown  very 
clearly  by  Clovicus.  Linnasus,  in  his  system,  describes  it  as  Taenia 
vulgaris  and  Tajnia  lata ;  Pallas  (1766)  as  Taenia  grysea  and  TiPnia 
lata ;  the  latter  writer,  however,  never  saw  the  head. 

Full  light  was  first  thrown  on  the  subject  by  Bremser,  who  also 
furnished  an  excellent  illustration.  The  anatomy  was  worked  uj) 
most  thoroughly  by  Sommer  and  Laudois  (1872),  and  the  develo])- 
ment  has  been  explained  admirably  by  Max  Braun.  The  most  de- 
tailed information  is  furnished  by  Leuckart's  work  on  parasites,  and 
by  R.  Blanchard  in  his  "Zoologie  Medicale";  also  Bailliet,  "Zoo- 
h)gie  Medicale,"  2d  edition.  I  have  given  the  literature  comi)lete  in 
my  "  Bibliographie  der  kliuischen  Helmiuthologie,"  Munich,  1892, 
pp.  125-136. 
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Gengraphical  Distribution. — The  cliaracteiistic  of  the  bothrioceph- 
ahis  map  cousists  iu  the  presence  of  hirge  hike  regions,  such  as  are 
founJ  particuhirlj'  in  Switzerland,  Northern  Enssia,  Southern  Scan- 
dinavia, and  Upper  Italy.  The  Helvetian  Eepiiblic,  in  i)articular, 
has  always  been  the  classical  habitat  of  the  parasite.  Odier,  of 
Geneva  (1821),  wrote  that  Trenia  lata  is  so  common  that  one-fourth  of 
the  inhabitants  harbor,  have  harbored,  or  -will  harbor  the  worm. 
Zschokke  (Cenindblatt  fiir  Bacteriologie,  I.)  has  furnished  very  reliable 
statistics  concerning  its  occurrence  in  Geneva.  Its  frequency  has 
diminished  materially  during  the  last  thirty  years,  and  now  only 
about  one  per  cent,  of  the  population  is  said  to  be  affected.  Even 
children  between  two  and  seven  years  of  age  do  not  escape.  In  Geneva 
the  Lota  ^nilgaris  is  the  principal  intermediate  host.  The  Avorm  is 
found  most  frequently  in  localities  in  the  immediate  vicinity  of  the 
lakes,  but  even  in  some  towns  which  are  situated  fifteen  miles  or  more 
from  a  lake  the  parasite  is  not  infrequent,  for  example,  in  Berne  and 
Thun,  in  Basle  and  Zurich. 

Comprehensive  reports  concerning  its  occurrence  in  Belgium  and 
Holland  have  only  been  obtained  during  the  last  few  years.  It  has 
been  found  to  be  more  common  than  was  formerly  supposed.  The 
most  recent  work  by  S.  T.  Callie  states  that  the  "  breede  Lintworm"  is 
endemic  in  the  Netherlands.  Its  endemic  occurrence  in  Ireland  has 
also  been  demonstrated  and  Spencer  Cobbold  calls  it  the  "Irish 
tapeworm."  The  parasite  is  also  freqiient  in  the  Kussian  Baltic  prov- 
inces, particularly  in  Dorpat,  Avhere  Max  Braun  made  his  discov- 
eries. Moritz  (1823)  refers  to  this  subject  in  his  topography  of  the 
city. 

Bothriocephalus  is  rare  in  the  southern  provinces  of  Sweden,  some- 
what more  frequent  at  Lake  Maelar.  Farther  north,  at  the  Baltic  Sea, 
it  is  very  common— for  example,  in  Soderhamn  (55  cases  in  fifteen 
years) ;  in  Angermannland  ten  per  cent,  of  the  population  is  said  to 
be  affected.  In  Westerbothen  and  Nerrbotten  the  majority  of  the  in- 
habitants are  reported  to  be  sufferers;  in  Haparanda  few  escape. 
The  worm  is  said  to  be  very  common  in  Lapland.  In  the  inland 
I)rovinces  it  is  hardly  ever  found. 

Dubini  repeatedly  found  bothriocephalus  in  Milan,  and  since  the 
renascence  of  helminthology  in  Italy  its  relative  frequency  in  Northern 
Italy  has  been  demonstrated  by  Tacona,  Grassi,  and  Perroncitto. 

It  was  shown  by  C.  Th.  von  Siebold,  that  bothriocephalus  is  not 
HO  very  rare  in  the  East  Prussian  provinces  beyond  the  Wachsel 
Kiver.*    In  South  Germany,  Bollinger  has  shown  that  it  is  not  so 


*  In  Greifawald  5  times  among  181  cases  of  tapeworm  (Moslcr) . 
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very  rare  iu  Munich;  I  have  seen  two  cases  in  Southern  Suabia 
(Memmingen) . 

Outside  of  Europe  we  possess  positive  statements  only  in  regard 
to  Japan.  Isao  Ijima  says  that  bothriocephakis  is  the  commonest 
tapeworm  found  in  Japan,  being  met  with  everywhere  in  the  country. 
There  is  no  doubt  of  its  identity  with  the  European  variety.  Bravaz 
has  written  concerning  its  occurrence  in  Madagascar.  An  interesting 
statement  is  made  by  Theophrastus  ("Histor.  Plant.,"  IX.,  20), 
to  the  elfect  that  the  Athenians  were  free  from  tasnia,  but  harbored 
bothriocephalus.  Might  its  occurrence  have  been  favored  by  the 
large  bodies  of  water  in  the  neighborhood? 

Symptomatology. — It  is  only  in  the  last  decade  that  we  have  posi- 
tively learned  that  those  who  harbor  the  bothriocephalus  are  not  in- 
frequentlj'  attacked  by  severe,  even  pernicious  aniemia.  It  is  said 
that  the  anaamia  occurs  not  alone  in  those  who  harbor  the  complete 
bothriocephalus,  but  also  when  the  ova  of  the  jiarasite  alone  are 
present  in  the  intestine.  In  1886  G.  Eegner  proved  by  the  obsen'a- 
tiou  of  thirteen  cases  that  bothriocephalus  can  produce  the  complete 
history  of  Biermer's  anaemia  and  that  this  is  relieved  after  the  evacua- 
tion of  the  worm,  and  his  observations  have  been  confirmed  by  other 
writers.  Friedrich  Mueller  obseiwed  a  case  of  death  from  bothrio- 
cephalus anaemia  in  a  woman  of  Tilsit.  The  careful  autopsy  showed 
no  other  cause  of  death  apart  from  the  findings  which  are  constanth' 
met  with  in  pernicious  antemia — viz.,  retinal  hemorrhages,  punctate 
cerebral  hemorrhages,  fatty  degeneration  of  the  heart  muscle,  and 
small  hemorrhages  in  the  lungs  and  i^ericardium.  The  manner  in 
which  bothriocephalus  gives  rise  to  ana3mia  is  doubtful.  It  does  not 
seem  probable  to  me  that  it  is  due  to  the  direct  withdrawal  of  chyme 
or  lymphatic  fluid,  because  some  of  the  patients  were  well-to-do 
and  could  easily  replace  the  loss  of  nutritive  material.  In  addition 
I  would  call  attention  to  the  fact  that  notable  ana3mia  is  rare  in  those 
suffering  from  Taenia  saginata.  Among  hundreds  of  such  cases  I 
have  never  seen  a  single  instance  of  dangerous  ansemia.  It  is  possible 
that  dying  bothriocephali  give  off  certain  ptomaines  in  the  intestinal 
canal,  and  that  their  absorption  produces  the  disease.  This  would 
explain  the  fact  that  severe  anaemia  may  i)ersist  even  after  the  re- 
moval of  the  parasites. 

From  the  observation  of  72  cases,  Ossian  Schauman  ("  Zur  Keunt- 
niss  der  sogenannten  Bothriocephalus-Aniimie,"  Helsingfors,  1894) 
gives  an  accurate  description  of  this  condition,  and  he  has  also  found 
39  cases  in  literature.  Of  the  72  cases,  38  were  cai'efully  observed 
and  examinations  of  the  blood  were  made.  On  the  average  he  found 
1,311,000  red  blood  globules,  or  twenty  three  per  cent,  of  the  normal. 
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in  men;  and  1,273,000,  or  twenty -four  per  cent,  of  the  normal,  in  wo- 
men (in  liealtliy  individuals  the  normal  is  5,700,000  and  5,200,000 
respectively).  The  amount  of  haemoglobin  was  twenty-four  and  one- 
half  per  cent,  of  the  normal  in  men,  fr«'enty-seven  per  cent,  of  the  nor- 
mal in  women.  Diameter  of  the  red  globules,  on  the  average,  in  men 
8.0  /-t,  in  women  7.84  /-t.  As  regards  size,  there  were  found,  on  the 
average,  among  100  blood  globules  17  small,  32  medium,  and  51  large 
ones.  The  variations  in  shape  (poikilocytosis)  were  the  usual  ones ; 
elliptical,  apple-seed  shaped,  and  pear-shaped  globules  were  frequent ; 
perfectly  normal  ones  were  rare.  Rouleaux  formations  were  much 
diminished.  The  color  was  usually  normal.  Nucleated  corpuscles 
were  found  in  26  cases.  Bothriocephalus  anaemia  may  be  mistaken 
for  chlorosis.  In  the  latter  the  corpuscles  are  very  i^ale,  the  rouleaux 
formation  intact,  and  the  number  of  red  globules  is  never  so 
markedly  diminished.  In  girls  of  sixteen  to  twenty-three  years  the 
average  number  is  3,745,000,  equal  to  seventy-two  per  cent,  of  the 
normal.  Latent  carcinoma  may  also  come  in  question  in  regard  to 
diagnosis,  and  it  is  to  be  noted  that  free  hydrochloric  acid  in  the 
stomach  may  also  be  absent  in  cestodes-anaemia. 

The  face  is  very  pale,  waxy  yellow,  distinct  from  the  alabaster 
color  of  chlorosis  or  the  gray  tinge  of  tuberculosis.  The  facial  ex- 
pression indicates  flaccidity  and  prostration.  There  are  no  cutaneous 
eiTiptions.  In  80.9  per  cent,  of  Schauman's  cases  the  bodily  temper- 
ature was  elevated.  The  fever  appeared  to  be  periodical,  occasionally 
remittent.  The  temperature  varied  between  37.5°  and  40.2°  C.  (99° 
and  104°  F.),  but  the  fever  seemed  to  bear  no  definite  relation  to  the 
anaemia. 

In  some  cases  the  subcutaneous  adipose  tissue  was  abundant,  but 
usually  it  was  somewhat  reduced.  In  15  cases  the  bones  were  some- 
what tender  on  i^ressure,  particularly  the  sternum  and  a  few  of  the 
long  bones.  The  bodily  strength  was  greatly  diminished,  and  in 
the  most  severe  cases  the  patients  were  unable  to  stand.  A  feeling 
of  extreme  weakness,  ringing  in  the  ears,  throbbing,  and  weight  and 
pains  in  the  head  were  almost  constant.  Among  38  cases  a  yellow 
conjunctiva  was  observed  in  26.  Retinal  hemorrhages  were  noted  in 
fifty  per  cent,  of  the  carefully  examined  cases.  In  regard  to  the 
circulatory  api)aratus  palpitation  of  the  heart  was  imrticularlj'  prom- 
inent; in  eighty  per  cent,  heart  murmurs  Avere  present,  independently 
of  the  severity  of  the  anaemia.  Bruits  de  diable  were  hardly  ever 
absent.    The  pulse  was  usually  full,  often  accelerated  (60-120) . 

The  appetite  was  poor  in  the  majority  of  cases ;  in  fifty  per  cent, 
eructations  and  gasti'ic  pressure  were  mentioned.  The  reaction  of  the 
gastric  juice  usually  was  feebly  acid;  in  one  case  it  gave,  with  phlo- 
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rogluein-vanillin,  the  reaction  of  free  hydrochloric  acid.  The  bowels 
were  rarely  regular ;  in  22  cases  they  were  constipated,  in  20  cases 
the  stools  were  thin.  The  ova  of  the  parasite  were  absent  from  the 
stools  in  only  2  cases,  in  which  the  i^atients  had  already  been  under 
treatment.  The  quantity  of  urine  was  generally  normal,  in  a  few  cases 
diminished  to  400-700  c.c.  In  23  cases  its  color  was  dark,  in  9 
cases  normal,  in  3  cases  light.  Indican  was  constantly  present.  A 
small  amount  of  albumin  was  found  in  8  cases.  The  menses  generally 
ceased  with  the  beginning  of  the  disease.  On  the  whole  the  history 
of  bothriocephalus  anaemia  coincides  with  that  of  the  pernicious  anae- 
mia described  by  Biermer,  Eichhorst,  and  others. 

Diagnosis. — The  characteristic  lidded  ova  are  easily  demonstrated 
in  the  faeces.  The  jpresence  of  the  worm  can  be  determined  with  cer- 
tainty only  from  the  evacuation  of  proglottides.  In  doubtful  cases 
we  may  prescribe  a  small  dose  of  kamala  (about  3  gm.)  which  will 
surely  result  in  the  evacuation  of  a  segment.  The  ova  of  Taenia  sagi- 
nata  and  Taenia  solium  are  recognized  by  the  shape  and  the  thicker 
shell  which  shows  radiating  stripes. 

Pathogenesis. — In  order  to  explain  the  anaemia  we  must  assume 
some  other  causal  factor  in  addition  to  the  parasite.  We  may  sus- 
pect an  infection  with  bacteria  which  either  affect  the  worm  itself  in 
a  direct  manner  or  exist  outside  of  the  latter.  Schapiro  assumes 
that  the  worm  produces  a  virus  which  acts  injuriously  upon  the 
blood.  Dehio  is  of  the  opinion  that  the  dead  worms,  even  detached 
fragments,  are  injurious.  We  cannot  believe,  as  Beyner  assumes, 
that  the  parasite  abstracts  blood  from  the  system.  It  is  most  prob- 
able that  the  worm  secretes  a  poison  which  i)roduces  increased 
destruction  of  the  blood  corpuscles.  This  view  is  opposed,  how- 
ever, by  the  absence  of  haemoglobinuria.  The  rapid  formation  of 
blood  during  convalescence  testifies  in  favor  of  increased  desti'uction 
and  against  the  assumption  of  insufficient  i^roduction  of  the  blood 
corpuscles. 

Prognosis. — The  mortality  is  sixteen  per  cent.  The  prognosis  be- 
comes very  grave  when  the  number  of  blood  globules  falls  below  a 
million. 

Bothriocephalus  Leguloid.es,  B.  Leuckart. 

(Legula  Mansoni,  Cobbold.) 

This  parasite,  which  is  described  very  imperfectly  by  E.  Leuckart, 
is  of  great  practical  importance  in  Eastern  Asia.  Two  Japanese  in- 
vestigators, Ijima  and  Murara,  have  recently  published  a  number 
of  cases  which  possess  considerable  interest. 
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1.  A  boy,  fet.  9  j^ears,  evacuated,  after  dysiiria  lasting  two  days, 
a  worm  20  cm.  long. 

2.  An  inhabitant  of  Osaka,  tet.  42  years,  evacuated  from  the 
urethra  a  worm  364  mm.  long  and  12  mm.  wide ;  discharge  of  blood 
at  the  same  time. 

3.  A  farmer,  fet.  25  years;  gonorrhoea,  evacuation  of  a  piece 
245  mm.  long  (in  alcohol). 

4.  From  a  boy  of  17  years,  a  piece  25  mm.  in  length  (in  alcohol) 
was  I'emoved  from  the  inner  canthus. 

5.  A  girl,  set.  15  years ;  a  vesicle  developed  between  the  cornea 
and  external  canthns,  from  which  was  removed  a  Avorm  12  mm. 
long  and  3-6  mm.  wide  (in  alcohol). 

6.  A  young  soldier  from  the  province  of  Etchin  suffered  for  nine 
years  from  a  swelling  of  the  thigh  until  a  worm  88  mm.  long  was 
discharged  from  an  abscess. 

7.  A  girl  of  11  years.  A  worm  from  the  superior  palpebral  fornix, 
25  mm.  long  (in  alcohol),  not  intact,  the  head  preserved  {Tohio 
Journal  of  the  College  of  Science,  1888) . 

The  previously  described  cases  occurred  :  one  in  a  Chinaman,  in 
whom  Dr.  Manson,  of  Amoy,  found  twelve  parasites,  one  in  the  pleu- 
ral cavity,  the  others  in  the  connective  tissue  behind  the  kidneys. 
The  other  case  was  observed  by  Dr.  Scheube  in  a  Japanese ;  evacua- 
tion through  the  urethra. 

Krabbea  Grandis,  Blanchard. 

Length  10  metres  or  more,  width  1  mm.  anteriorly,  25  mm.  pos- 
teriorly. The  segments  are  remarkably  short,  only  0.45  mm.  The 
reproductive  apparatus  is  reduplicated  in  each  segment  and  sit- 
uated to  one  side.  The  abdominal  surface  presents  two  grooves 
close  to  one  another;  at  the  bottom  are  the  genital  openings.  Ante- 
riorly is  a  depression  into  which  open,  one  behind  the  other,  the  vas 
deferens  and  vagina,  and  behind  these  an  opening  which  communi- 
cates Avith  the  uterus.  Thus  the  abdominal  surface  lias  two  pairs  of 
lateral  orifices.  The  ovum  has  a  brown,  thick  shell,  63 long,  48-50 1^- 
wide ;  the  lid  is  20 1'-  wide.    The  head  has  not  been  found. 

This  new  jjarasite  was  discovered  by  Ijima  and  Kuriomoto  in  an 
individual,  fut.  twenty-eiglit  years,  avIio  evacuated  it  after  taking  a  dose 
of  extractum  filicis.  The  man  was  born  in  the  province  of  Hiogo,  which 
he  liad  never  left.  For  years  he  had  suffered  from  vertigo,  colic,  and 
anremia.    Recovery  ensued  after  the  evacuation  of  the  worm. 

The  discoverers  state  that  the  worm  reseraliles  certain  bothrio- 

cephali  of  seals.    Inasmuch  as  other  occasional  parasites  of  man  are 
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found  ill  seals  (Bothriocephalus  cordatus,  Ascoria  marifcima)  the  case 
is  not  devoid  of  analogies. 

Taenia. 

The  family  of  Tseniades  is  described  by  E.  Hertwig  in  the  follow- 
ing manner:  tapeworm  with  scolex  (head)  and  detachable  segments 
(proglottides) ;  on  the  scolex  four  sucking  disks,  often  a  rostellum 
with  or  without  a  circle  of  hooks ;  in  the  proglottides  an  albumin 
gland;  the  uterus  ends  in  a  blind  extremity,  the  porus  genitalis  (com- 
mon opening  for  the  vas  deferens  and  vagina)  lies  to  one  side  in  the 
segments,  irregularly  alternating,  rarely  are  these  two  openings  on  op- 
posite sides  (as  in  Taenia  canina) .  The  embryonic  stages  are  hydatids 
(measles,  cysticerci)  or  cysticercoidi.  The  tienise  are  hermaphro- 
dites. If  a  tfenia  o\Tim  *  with  mature  embryo  enters  the  intestinal 
canal  of  man  (or  animals)  the  embryo  migrates  through  the  blood- 
vessels or  lymphatics  into  the  parenchyma  of  the  tissues  and  here 
develops  into  an  hydatid.  Thus,  the  ovum  of  Tnenia  solium  develops 
into  a  measle  in  man  and  the  pig ;  the  ovum  of  Taenia  saginata  be- 
comes a  measle  in  the  flesh  of  the  cow.  On  the  other  hand,  ingested 
scolices  (cysticerci)  develop  in  the  intestines  into  complete  Tseuise, 
as  has  been  proven  by  numerous  experiments  on  animals  and  man 
(especially  on  criminals  before  execution) .  In  the  human  intestines 
the  common  measle  of  the  pig  (Cysticercus  cellulosae)  is  converted  into 
Taenia  solium  in  a  period  of  six  to  ten  weeks.  The  Ttenia  canina 
(cucumerina)  which  also  occurs  in  man,  develops  from  a  cysticercoid 
of  the  cutaneous  parasites  of  the  dog  (pulex,  trichodioses).  Taenia 
and  cysticercus  require  two  different  hosts.  A  striking  exception 
is  found  in  Taenia  solium,  both  stages  of  which  may  develop  in 
man. 

TiENiA  SOLIUM,  Eudolphi. 

This  quite  delicate  and  transparent  species  attains  a  length  of  3.5 
m. ;  the  number  of  segments  may  reach  850.  The  mature  proglottides 
are  1.0-1.5  cm.  long  and  6  mm.  wide.  The  sexual  opening  is  near 
the  posterior  border  and  may  be  on  either  the  right  or  left  side.  The 
uterus  has  a  straight  median  canal,  giving  off  five  to  seven  branches 
at  right  angles  on  each  side ;  these  branches  are  undivided  at  first, 
but  toward  the  peripherj^  ramify  in  the  shape  of  a  tuft. 

The  ova  are  round,  brownish,  with  a  thick  shell ;  the  head  about 
1  mm.  wide,  with  four  sucking  disks,  in  the  middle  of  which  is  situ- 
ated the  rostellum.    The  hooks  are  arranged  in  two  rows,  24-26  in 


*  Tbe  term  oncospbasra  is  now  used  instead  of  ovum. 
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number,  strong,  -with  comparatively  short  root  prolongations  (in  the 
cysticercus  of  the  pig  the  number  varies  from  20-31,  usually  24-26). 
The  tfeniiB  inhabit  the  human  small  intestines,  and  are  sometimes 
accompanied  by  the  larger  Tneuia  saginata. 

Since  the  dread  of  trichiniB  has  diminished  the  ingestion  of  raw 
pork,  Ti^)nia  solium  has  become  less  frequent  and  the  Taenia  saginata 
predominates  in  all  the  civilized  countries  of  Europe.  Weinland 
stated  in  1858  that  Teenia  solium  was  the  most  common  human  ces- 
tode  in  North  America,  but  Leidy  says  that  Taenia  solium  is  com- 
paratively rare.    In  Asia  and  Africa  Taenia  saginata  is  more  common. 

Syniptomatoloyy. — The  danger  of  Taenia  solium  depends  upon  the 
possibility  of  the  migration  of  embryos  into  the  circulation  and  the 
development  of  cysti- 
cerci.  The  symptoms  f « 
of  its  presence  in  the 
intestines  are  especi- 
ally prominent  in  ner- 
vous individuals.  The 
pernicious  anaemia, 
which  occurs  in  Both- 
riocephalus  and  more 

,     .     _      .  .        Fig.  80.— Tffinia  Solium.  Showing  two  proglottides.  A,A,  pores. 

rarely  m  iaenia  sagi-  (Original.) 
nata,  is  not  observed 

in  Taenia  solium.  For  a  long  time  I  harbored  several  taeniae  and  the 
only  symptom  noticeable  was  a  slight  gnawing  sensation  in  the  epi- 
gastrium before  breakfast.  Various  anomalies  on  the  i^art  of  the  in- 
testinal tract  have  been  noticed — boulimia,  cardialgia,  colic,  dysen- 
teric and  diarrhoeal  conditions.  In  addition,  the  nervous  system  is 
to  be  mentioned  as  the  chief  site  of  disturbance — epilepsy,  chorea, 
amaurosis,  even  maniacal  conditions  and  paral3  ses.  I  have  person- 
ally observed  that  attacks  of  vertigo  occur  (at  least  inTjienia  saginata), 
and  indeed  abdominal  vertigo  is  not  verj^  infrequent.  Numerous 
clinical  histories  are  found  in  Davaine  and  specially  in  Berenger- 
Ferraud  ("Legons  cliniques  sur  les  Tenias").  A  notable  article  was 
published  by  A.  Martin  in  the  Archives  Geiierales,  November  and 
December,  1891,  based  upon  twenty  two  cases.  He  comes  to  the  con- 
clusion that  epilexjsia  taeniosa  is  rare,  that  the  attacks  do  not  attain 
the  severity  of  true  epilepsy,  that  the  comatose  and  convulsive  stages 
last  longer,  that  the  attacks  have  a  tendenc}^  to  iieriodicity,  and  that 
unilateral  spasms  are  not  so  fre(|uent  as  in  grand  mal. 

JJififjnoHiN. — The  above-figured  arrangement  of  tlie  uterine  con- 
volntif)ns  will  assure  the  diagnosis  with  tlio  naked  eye.  The  ova  are 
u.sually  spherical,  while  those  of  Tiouia  saginata  are  broad  ellipsoids. 
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CySTICERCUS  CELLULOSiE,  Kudolplli. 

Numerous  experiments  (first  made  by  F.  Kiiclienmeister)  have 
proven  that  ingested  measles  in  the  intestines  of  man  develop  into 
Taenia  solivim.  In  1884  I  exioerimented  on  myself  by  eating  seven 
pieces  of  fresh  measles.  At  the  end  of  eight  weeks  a  dose  of  karaala 
expelled  four  pieces  of  young  ta3ni£e,  only  one  of  which  jjossessed  a 
head. 

The  Cysticercus  cellulosaj,  when  the  head  is  extruded,  has  the 
shape  of  a  round  bottle  with  a  long  neck ;  when  embedded  in  the  tis- 
sues the  head  is  retracted.  The  measles  cysts  are  usually  ellipsoidal, 
occasionally  more  rounded,  1-10  mm.  in  width.  The  neck  and  rest 
of  the  body  have  characteristic  finely  wavy  contours.  The  reti'acted 
head  gleams  through  the  thin  wall  of  the  vesicle,  giving  to  the  ani- 
mal a  resemblance  to  a  hail  stone  (grandine  of  the  Italians ;  yalaX,a 
of  Ai'istotle) . 

According  to  experiments  on  animals  the  embryo  (oncosphsera) 
which  has  escaped  from  an  ingested  ovum  requires  about  three 
months  to  develop  into  the  complete  worm.  The  latter  may  live  for 
twenty  years.  Dead  measles  become  impregnated  with  lime  salts,  and 
the  formation  of  abscesses  around  the  latter  has  been  observed. 

Etiology. — If  segments  of  the  Taenia  solium  enter  the  stomach,  the 
embryos  soon  escape  and  burrow  their  way  into  the  blood-vessels  or 
lymphatics.  Unclean  food  and  drink,  especially  uncooked  plants 
(salad),  may  be  the  intermediate  agents.  Even  rotten  proglottides 
may  contain  living  ova.  Self-infection  may  occur  in  ttenia  patients, 
especially  in  the  insane  *  who  devour  their  own  excrement,  and  in 
all  others  who  soil  their  fingers  with  fsecal  matter.  Many  cases  are 
known  in  which  the  intestinal  worm  and  its  measle  were  found  at 
the  same  time  in  one  individual. 

The  cysticerci  are  found  in  various  parts  of  the  human  body. 
That  the  majority  have  been  found  in  the  brain  and  eye  is  owing  to 
the  fact  that  the  presence  of  parasites  in  these  organs  inevitably  leads 
to  symptoms,  while  in  the  liver  and  lungs  it  may  be  unattended 
with  impairment  of  function. 

Gysficerci  of  the  hrahi  were  first  described  by  Griesinger  upon  the 
basis  of  56  cases.  The  diagnosis  is  most  probable  in  cases  of  epilep- 
tiform, sitbacute,  cumulative  sjiasms,  especially  in  individuals  past 
the  age  of  forty  years.  Psychoses  with  depression  and  confusion,  or 
with  vertigo,  are  also  suspicious.  Paralyses  which  are  present  from 
the  onset  exclude  cysticercosis.    The  fact  that  the  majority  of  cere- 


*  In  a  case  of  this  kind  Birch-Hirscbfeld  found  nearly  100  cysticerci  in  the  brain. 
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bral  cysticerci  are  situated  iu  the  cortex  and  the  meninges  explains 
the  frequency  of  psychoses  and  epileptiform  convulsions.  Some  of 
the  cysticerci  occur  as  free  cysts  in  the  lateral  ventricles,  and  not 
infrequently  in  the  fourth  ventricle.  It  is  a  noteworthy  fact  that 
numerous  parasites  may  be  located 
in  the  brain  without  giving  rise  to 
symptoms. 

A  remarkable  variety  is  the  Cys- 
ticercus  racemosus  which  was  first 
described  by  Virchow  as  "  grape  hy- 
datids of  the  pia  mater. "  They  are 
ramifying  vesicular  structures,  which 
occupy,  as  a  rule,  the  siib-arachnoid 
cavity  at  the  base  of  the  brain  and 
look  like  an  hydatidiform  mole.  The 
vesicles  are  situated  loosely  in  the 
tissues,  and  their  surface  have  a  vel- 
vety appearance.  At  first  Virchow 
was  doubtful  in  regard  to  the  nature 
of  these  bodies,  but  he  noticed  the 
resemblance  to  cysticerci.  F.  A.  v. 
Zenker  was  the  first  to  recognize  their 
character,  after  finding  a  distinct  cys- 
ticercus  head  in  one  preparation. 

In  regard  to  the  symptomatology, 
it  is  a  striking  fact  that  sudden  death 
occurred  four  times.  The  most  varied 
cerebral  symptoms  were  noticed: 
cephalalgia,  epilepsy,  paralysis,  es- 
pecially hemiplegia,  vertigo,  visual 
disorders,  psychoses.  Some  of  the 
clinical  symptoms  must  be  attributed, 
as  pointed  out  by  Marchand,  to  the 
accompanying  chronic  basilar  menin- 
gitis and  hydrocephalus.  In  a  case 
of  Ivan  Michael's  diabetes  was  ob- 
served; the  jjarasite  was  situated  in 
the  fourth  ventricle  {Deutscheft  Archiv, 
Bd.  44,  1889). 

Cysticerci  of  the  heart  are  not  frequent  and  in  the  reported  cases 
gave  rise  to  no  symjjtoms.  Hosier  {Zdtschrift  fi'ir  Mimsche  Mediciny 
VI.,  1883)  has  collected  13  cases,  of  which  7  were  confined  to  the  left 
ventricle  and  2  to  the  right  ventricle.   They  numbered  11  iu  one  case 


Fio.  81.— Cysticerous  Racemosus. 
(After  Marchand.) 
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(Leudet),  6  and  7  in  two  others  (Ferral).  A  diagnosis  could  only 
be  thought  of  if  au  individual  suffering  from  tasnia  Avas  also  the  sub- 
ject of  cutaneous  cysticerci  ami  at  the  same  time  exhibited  signs  of 
heart  disease. 

Cysticerci  of  the  lymj^hatic  glands  are  very  rare,  but  two  exquisite 
cases  have  been  reported.  Fiedler  found  25  in  the  mesenteric  glands 
(Archio  der  Hcilhuide,  TV.).  A  verj'-  beautiful  case  was  published 
by  Oberlaender  (Dissertation,  Greifswald,  1874). 

Cysticerci  of  the  liver  are  easily  overlooked.  In  the  excellent  dis- 
sertation by  Haugg  (Erlangen,  1890),  we  learn  that  Zenker  found 
cysticerci  of  the  liver  four  times  among  twenty-five  cases. 

■  Cysticerci  of  the  hones  were  found  by  Froriep  in  a  phalanx  of  the 
finger  and  by  Bostroem  in  the  epiphysis  of  the  tibia. 

A  cysticercus  of  the  tongne  was  described  by  W.  Koser  in  the  Archiv 
der  Heilkunde,  1863,  Bd.  II. 

Cysticerci  have  also  been  found  in  the  spinal  canal.  Cases  are  re- 
ported by  Westphal  and  Hirt. 

Special  interest  attaches  to  cysticerci  of  the  subcutaneous  cellular 
tissue;  they  may  be  single  or  multiple.  We  find  round,  tense,  pain- 
less, shari)ly  defined,  movable  tumors  which  inay  attain  the  size  of  a 
hazelnut.  These  may  be  mistaken  for  all  sorts  of  subcutaneous  neo- 
plasms, particularly  sebaceous  cysts  and  gummata.  Stick  ("Ueber 
das  Finnigsein  lebender  Menschen,"  Charite-Annale)i,  V.,  1854)  has 
jDublished  a  very  interesting  article.  In  a  woman,  set.  thirty-six  years, 
400-500  were  counted ;  the  buttocks  alone  contained  93.  In  other 
cases,  24,  37,  43,  and  47  tumors  were  found.  All  the  jiatients  be- 
longed to  the  laboring  classes.  The  tumors  are  situated  on  the  trunk 
and  limbs,  rarely  upon  the  face.  G.  Lewin  ( Gharitd-Aiuialen,  1875,  and 
Eulenburg's  "  Eealencyclopadie,"  IV.)  has  recently  made  a  very  thor- 
ough study  of  cysticerci  of  the  skin.  In  the  latter  article  the  symi5- 
tomatology  is  carefully  described ;  the  location  is  the  subcutaneous 
cellular  tissue,  the  tumor  is  movable;  sometimes  it  does  not  in-oject 
above  the  level  of  the  skin.  The  size  varies  from  that  of  a  lentil  to 
that  of  a  walnut.  Tumors  as  large  as  a  lentil  may  attain  the  dimen- 
sions of  a  hazelnut  at  the  end  of  six  months.  The  increase  in  size 
seems  to  be  due  to  increase  of  the  serous  contents.  Stich  has  observed 
si)ontaueous  diminution  of  size  or  involution.  The  sha])e  is  round 
or  oval,  the  latter  when  situated  in  the  muscles.  An  important  and 
characteristic  feature  is  the  cartilaginous  resistance.  Suppuration 
also  occurs.  The  number  varies  from  1  to  1,000  (Lancereaux) ;  in  a 
man  of  seventy-seven  years  there  were  900  in  the  muscles,  2,000  in 
the  subcutaneous  tissue,  and  125  in  the  internal  organs  (Bonhorame). 
The  large  number  is  imi)ortaut  in  diagnosis.    The  surface  of  the 
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tumors  is  smooth,  but  a  constriction  may  be  produced  by  a  fascia. 
They  may  be  mistaken  for  sebaceous  cysts  or  lipomata.  The  for- 
mer are  situated  in  the  skin  itself  and  may  present  a  black  speck 
(excretory  duct).    Lipomata  have  a  softer  feel;  gummata  are  flatter, 


Fio.  82.— Symmetrical  Distribution  of  Cystlcercl  in  the  subcutaneous  connective  tissue.  CAfter  J. 

Loeb.) 


more  doughy,  and  are  tender  on  jjressure;  the  overlying  skin  is  often 
dark  red.  When  situated  in  the  muscles  pseudo-rheumatic  pains  may 
develop.  Lewin  believes  that  the  parasites  may  change  their  loca- 
tion in  the  connective  tissue.  He  states  that  he  has  proved  this  by 
marking  them  with  nitrate  of  silver.    Multiple  cysticerci  of  the  skin 
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may  appeal*  symmetricall}^  as  described  in  an  article  by  J.  Loeb. 
Among  the  rare  localities  may  be  mentioned  the  Itings  (Haugg),  kid- 
neys (Lombroso  and  others),  mammary  gland  (Guermonprez),  pre- 
puce (Lutz). 

Gysticercus  of  the  Eye. — This  localization  is  probably  the  most  im- 
portant because  it  is  often  easy  to  make  a  diagnosis.  Therapeutic 
interference  is  decisive  in  regard  to  eyesight  and  is  not  infrequently 
successful.  Among  50  cases  Hirschberg  found  1  in  the  anterior 
chamber,  1  in  the  conjunctiva,  'A  in  the  eyelid,  the  others  in  the 
interior  of  the  eye  (16  subretiual,  12  in  the  vitreous  humor).  Gys- 
ticercus of  the  anterior  chamber  was  first  observed  in  1830  hy  Soem- 
mering ;  until  1870,  more  than  20  cases  were  published,  many  of  Avhich 
were  successfully  removed.  It  is  to  be  assumed  that  the  parasite 
passes  into  the  iris  with  the  current  of  blood  and  thence  penetrates 
into  the  chamber.  Reynolds  {American  Pmctitioner,  June,  1874) 
saw  a  cyst  at  the  puiiiUary  border  of  the  iris  which  was  removed. 
Twentj^  cases  of  cysticercus  of  the  fundus  have  been  reported.  The 
most  frequent  primary  site  is  beneath  the  retina,  whence  the  para- 
site i^erforates  into  the  vitreous.  The  cysticercus,  lying  under  the 
retina,  appears  as  a  delicate  bluish  vesicle,  3-6  mm.  in  diameter. 
The  interference  colors  of  the  edges,  the  whitish  color  of  the  head,  and 
the  wavy  movements  assure  the  diagnosis.  When  the  -sdtreous  be- 
comes opaque  the  diagnosis  may  be  difficult.  A.  v.  Graefe  emj^loyed, 
for  examination,  a  convex  lens  of  1^-1^  inch  focal  distance  (known  in 
Berlin  as  a  cysticercus  lens).  If  the  iiarasite  is  situated  loeripheraUj-, 
the  visual  disturbance  may  be  slight;  various  irritative  symptoms 
make  their  ai:)pearance ;  sympathetic  affection  of  the  other  eye  never 
developed.    Hirschberg  saw  one  case  which  had  lasted  twenty  years. 

The  location  beneath  the  conjunctiva  was  described  by  Sichel  in  12 
cases.  A.  v.  Graefe  found  the  cysticercus  in  the  orbital  tissues ;  it  has 
also  been  seen  repeatedly  under  the  integument  of  the  lid.  The  tense, 
round,  movable  character  of  the  tumor  makes  the  diagnosis  eas}'. 

The  prognosis  as  regards  vision  is  bad. 

Gijsticercns  acanthotrias,  Weinland. — This  parasite  has  been  found 
only  once  in  the  muscles  and  brain  of  man.  It  possesses  three  rows 
of  hooklets,  and  may  be  regarded  as  a  variety  of  Cysticercus  cellu- 
loste  (M.  Braun,  Gentralblatt  fur  Bacteriologie,  XV.,  No.  12). 

TiENiA  SAGINATA,  Goeze,  1782. 

Syn. :  T.  mediocanellata,  Kiichenmeister ;  T.  incruris,  Hiiber; 
T.  dentata,  Nicola. 

Until  within  the  last  few  decades  this  taenia  was  confounded  with 
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Tronia  solium.  Even  Davaiue  did  not  distinguish  them  in  the  first 
edition  of  his  work  on  entozoa. 

The  first  unmistakable  drawing  was  made  by  Edward  Tyson  in  his 
work  on  Lumbricus  latus  (1683) ;  this  observer  also  saw  the  j^igmented 
head.  Later  Andry  (1700)  gave  an  illustration,  which  is,  however, 
much  inferior  to  that  of  Tyson  in  artistic  excellence.  A  careful  clas- 
sification was  first  made  by  Pastor  Goeze  in  his  work,  "Versuch 
eiuer  Nattirgeschichte  der  Eiugeweidewiirmer  thierischer  Korper" 
(1787).  On  page  278  he  says :  "  I  recognize  and  possess  two  varieties 
of  the  gourd-seed  shai^ed  tapeworms.  The  first  is  the  well-known 
large  one,  with  long,  thick,  and  swollen  segments,  which  I  will  call 
Tiouia  cucurbitina,  grandis,  saginata." 

The  first  scientific  description  was  given  by  E.  Kiichenmeister, 
then  living  in  Zittau.    He  called  the  species  "  mediocanellata, "  and 
also  "zittaviensis."     The  unarmed  head,  the  convolutions  of  the 
uterus,   the  ellipsoidal 
shape  of  the  ova  are 
admirably  described 
("  Ueber   Cestoden  im 
Allgemeinen, "  Zittau, 
1853,  with  jilates). 

Desa-ijiiioii  (from  my 
own  specimens). — Head 
large,  often  pigmented,* 
withoi;t  rostellum,  with 
large  sucking  disks ; 
length  of  the  entire 
worm  4-5  metres  (in  warm  water) ;  the  segments  are  unusually 
thick,  the  widest  ones  are  in  the  middle ;  the  mature  segments  may 
attain  the  length  of  2^  cm. ;  the  middle  ones  may  be  1^  cm.  wide. 
The  median  trunk  of  the  uterus  runs  straight  along  the  axis  of  the 
segment.  Its  x>rimary  branches,  which  are  in  part  simple,  in  pai-t 
branched  at  their  exit  from  the  trunk,  often  are  given  off  at  a  right 
angle  to  the  uterus.  Toward  the  anterior  extremity  of  the  segment 
the  branches  multijjly,  in  the  shajje  of  a  brush.  In  the  most  mature 
segments  a  forked  division  of  the  branches  frequently  takes  place' as 
soon  as  they  leave  the  trunk  of  the  uterus,  and  the  formation  of  short 
branches  is  often  obsei-ved  at  the  perijihery ;  the  ends  of  the  branches 
are  often  thickened.  The  primary  branches  are  often  sinuous,  and 
they  number  about  twenty  on  each  side.    The  most  mature  seg- 

*  According  to  Goetz  (Zcitsclirift  fUr  Fleisch-  und  Milch-ITygienc,  1894)  the 
circle  of  liooklcts  may  be  absent  in  Cysticercua  cellulosu;  and  the  rostellum  may  bo 
pigmented. 


Fig.  83.— The  Uterus  and  its  Branches  in  a  Seg-mentof  Tsenia 
Saginata.   Enlarged  3  diameters.  (Original.) 
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ments  are  about  three  times  as  long  as  tLey  are  wide,  the  imma- 
ture ones  approximate  the  square  shape.  The  irregularly  alter- 
nating genital  openings  are  always  situated  below  the  middle  and  are 
quite  thick.  If  a  segment  is  dried  upon  white  paper,  the  vagina 
(oviduct),  which  lies  beneath  the  grayish,  translucent  si^ermatic  cord, 
is  seen  with  the  naked  eye  as  a  fine  black  streak ;  at  first  this  is  per- 
pendicular to  the  median  trunk,  then  it  bends  downward  at  a  gentle 
angle. 

The  ova  have  the  shape  of  a  broad  ellipse  (not  ovoid) ,  a  brownish 
color,  and  a  double  contour  which  exhibits  radiating  streaks ;  it  is 
often  enclosed  in  another  albuminous  layer.  The  proportion  of  the 
long  axis  to  the  short  one  is  5:4  (0.034:0.027).  The  calcareous 
corpuscles,  which  are  numerous  in  the  mature  segments,  may  be 
mistaken  for  ova  by  the  laity,  but  they  are  three  times  shorter  and 
narrower  than  the  latter. 

Tajnia  saginata  not  infrequently  exhibits  malformations,  perfo- 
rated ijroglottides  (Taenia  fenestrata),  prismatic  triangular  segments, 
increase  of  the  genital  oiDenings,  confluence  of  the  segments,  the  oc- 
currence of  sexual  openings  on  the  flat  surfaces. 

Kiichenmeister  was  still  in  doubt  with  regard  to  the  habitat  of 
the  measle  of  Tainia  saginata.  In  the  Thirteenth  Eeijort  of  the  Augs- 
burg Society  of  Natural  History  (1860)  I  first  gave  indirect  proof  that 
it  must  reside  in  the  flesh  of  beef.  I  based  this  opinion  on  the  fact  that 
raw  pork  is  not  eaten  in  my  country  (Suabia),  that  the  hosts  of  the 
taenia  were  slaughterers  of  cattle,  that  the  parasite  is  found  among 
orthodox  Jews,  and  that  chopped  meat  plays  a  very  great  part  in  the 
dietary  of  Suabians.  Soon  afterward  E.  Leuckart  supplied  the  ex- 
perimental demonstration.  Since  then  numerous  feeding  exi^eriments 
have  been  made.  Hosier  applies  the  term  "  acute  cestodes  tubercu- 
losis" to  the  condition  of  invasion,  and  indeed,  an  organ  infiltrated 
with  numerous  young  measles  does  remind  us  of  the  nodules  of  acute 
miliary  tuberculosis. 

The  mature  measle  of  Taenia  saginata  is  usually  smaller  than  that 
of  Tfenia  solium,  8  mm.  in  length,  3  mm.  in  width;  the  retracted  head 
is  plumper  and  corresponds  to  that  of  the  mature  Taenia  saginata. 
The  favorite  sites  are  the  muscles  of  mastication,  particularly  the 
pterygoids,  the  tongue,  and  the  heart.  E.  Leuckart  found  the  lym- 
phatic glands  and  the  peritoneum  very  much  involved.  On  the 
whole  the  internal  organs  (for  example,  the  brain)  are  not  attacked 
so  severely  as  in  the  cysticercosis  of  Taenia  solium.  They  undergo  re- 
trograde changes — at  first  caseation,  later  calcification — at  an  earlier 
period  than  the  measles  of  pork.  At  the  end  of  two  hundred  and 
twenty-eight  days  F.  Cyr  found  only  dead  measles.    These  can  be 
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recognizee!  hy  the  peculiar  calcareous  corpuscles.  Many  measles 
die  before  they  are  fully  developed  (R.  Leuckart)  and  then  form 
cheesy,  tubercle-like  nodules.  Whether  the  cysticercus  of  Taenia 
sagiuata  also  occurs  in  man  is  very  doubtful. 

Syiiqjtoinatology. — There  is  no  doubt  that,  on  account  of  its  size 
and  especially  when  several  parasites  are  present  in  the  same  indi- 
vidual, Tieuia  sagiuata  may  give  rise  to  intestinal  symptoms,  as  well 
as  to  nutritive  disturbances  (ana3mia)  and  reflex  symptoms.  In  the 
majority  of  my  cases  the  parasite  was  well  tolerated,  and  this  is  easily 
understood  because,  as  a  rule,  strong  butchers  and  well-fed  cooks 
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Fig.  84.— Tsenia  Saginata,  Goeze.    Taenia  mediocanellata,  Kiichenmeister.    1,  3,  4,  and  5,  natu- 
ral size;  2  and  2a,  enlarged.  (Original.) 

were  the  hosts.  In  a  tuberculous  butcher  Avho  harbored  eight  ta^nife 
I  obsen'ed  frequent  attacks  of  vertigo.  Kiichenmeister  states  that 
in  feeble  individuals  the  taenia  is  apt  to  give  rise  to  impaired  nutri- 
tion and  chlorosis.  The  tickling  by  the  proglottides  in  the  anus  is 
also  said  to  give  rise  to  reflex  symptoms.  Eisenlohr  mentions  a  case 
of  severe  anaamia  with  spinal  symptoms  in  which  the  anaemia  was 
cured  by  the  removal  of  the  parasite.  A  noteworthy  symptom  is  the 
frequent  (often  almost  daily)  evacuation  of  proglottides  withoxit  stool. 
One  of  Kiichenmeister's  jiatients  calculated  that  in  eighty  days  he 
had  evacuated  1,200  segments,  which  would  correspond  to  a  length  of 
33  metres. 

Diffusion. — Tfenia  sagiuata  is  probably  the  most  frequent  cestode 
in  man.  From  all  quarters  come  reports  of  its  increasing  frequency, 
especially  in  France,  England,  and  Italy.  In  South  Germany  it  has 
always  been  prevalent  and  also  seems  to  be  gaining  a  ijreponderance 
in  North  Germany. 
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In  Africa,  Abj-^ssiniu  is  the  classical  habitat  of  Taenia  saginata. 
In  Senegambia,  Algeria,  and  at  the  Cape  many  European  physicians 
have  found  it  in-evalent.  In  Syria  Tfjonia  saginata  has  been  found 
particularly  by  Eochard,  and  in  Siberia  its  frequency  was  demon- 
strated by  Kaschin.  It  occurs  with  astonishing  frequency  in  the 
East  Indies,  and  in  the  Punjab.  According  to  Leidy,  Tienia  saginata 
is  much  more  frequent  in  North  America  than  Taenia  solium.  In 
Brazil,  Peru,  and  Argentina  the  parasite  appears  to  be  widely  dif- 
fused. Most  writers  speak  of  Taenia  solium,  but  this  seems  to  be 
a  mistake. 

Etiology. — As  the  cysticerci  only  die  at  a  temperature  of  50°  C.  (122° 
P.),  it  is  easily  understood  that  not  alone  raw  meat  but  also  half-cooked 
meat  may  furnish  opportunity  for  the  development  of  the  taenia.  It 
is  to  be  noted,  however,  that  cattle  which  do  not  graze  are  not  apt 
to  become  measly.  This  explains  the  fact  that  cooks  and  butchers  are 
especially  prone  to  become  the  hosts  of  the  parasite.  Gourmets  of 
the  better  classes,  who  eat  beefsteak  taken  from  stall-fed  cattle,  are 
less  exposed.  Wauruch  had  already  called  attention  to  the  fact  that 
tapeworm  is  less  frequent  among  the  rich.  From  a  pro^jhylactic 
point  of  view  it  is  to  be  remembered  that  in  cooking  large  pieces  of 
meat  the  middle  usually  does  not  reach  a  temperature  sufficient  to 
kill  the  organisms.  Apart  from  beef,  the  goat  and  giraffe  alone  har- 
bor the  cysticercus  in  question,  so  that  beef  must  be  regarded  as  the 
principal  host.  Sheep  must  be  regarded  as  immune,  as  many  feed- 
ing experiments  have  proved  entirely  unsuccessful.  The  custom  of 
feeding  invalids  with  raw  beef  has  given  rise  to  numerous  cases  of 
infection. 

T^NIA  CUCUMEEINA,  Bloch. 

Syn. :  Taenia  canina,  Linuteus;  T.  ellyptica  (sic!)  Batsch. 

This  small  taenia,  which  is  very  frequent  in  the  intestine  of  the 
dog,  and  which  has  been  described  in  the  cat  as  Taenia  elliptica,  was 
clearly  characterized  by  Linnaeus  by  the  diagnosis  "  osculis  margiua- 
libus  oppositis."  The  length  is  10-40  cm.,  the  width  3  mm.,  the 
segments  are  reddish.  Thousands  are  sometimes  present  in  dogs 
and  may  cause  reflex  symptoms.  The  flea  harbors  the  corresponding 
cysticercus,  as  many  as  fifty  parasites  having  been  found  in  one  flea. 
The  fact  that  children  are  especially  apt  to  come  in  close  contact 
with  dogs  during  i)lay  explains  why  Tienia  cucumerina  is  found  al- 
most exclusively  in  childhood.  About  20  cases  have  been  reported, 
but  the  limits  assigned  to  this  article  will  not  warrant  the  reproduc- 
tion of  any  of  them  here. 
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TiENiA  NANA,  V.  Siebold. 

This,  the  Hymenolepsis  of  Weinhind,  should  not  be  mistaken  for 
the  Taenia  nana  of  van  Beneden ;  the  latter  is  equivalent  to  the  Taenia 
echinococcus  of  v.  Siebold.  Trenia  nana  was  discovered  in  Egypt  in 
1862  by  Bilharz  and  was  described  by  v.  Siebold.  It  would  probably 
have  been  forgotten  had  not  Grassi  demonstrated,  by  numerous 
observations,  its  enormous  diffusion,  esi)ecially  in  Sicily.  The  first 
case  on  German  soil  was  observed  by  Lichtenstern  and  Mertens  in 
the  City  Hospital  of  Cologne. 

This  is  the  smallest  tapeworm  in  man;  it  measures  8-15  mm.  in 
length  (rarely  25  mm.) ;  the  greatest  width  is  0.7  mm.  The  number 
of  segments  may  amount  to  190,  of  which  the  last  40  are  mature. 
The  head  has  four  sucking  disks,  a  rostellum,  24-28  booklets  in  a 
single  row.  The  segments  are  very  short  and  broad,  yellowish ;  the 
genital  openings  are  on  one  side. 

The  number  of  dwarf  teeniae  in  one  individual  varies  between  40 
and  5,000.  Many  patients  feel  perfectly  Avell,  but  Grassi  observed 
more  or  less  severe  epilepsy  in  some  cases,  and  his  observations  were 
confirmed  by  Comini  and  Perroncito.  Hitherto  the  parasite  has  been 
found  only  in  children.  Lichtenstern  observed  his  second  case  in  a 
boy  of  seven  years  who  had  suffered  one  and  a  half  years  from  noc- 
turnal enuresis.  This  disappeared  after  the  evacuation  of  the  par- 
asites (personal  letter). 

The  diagnosis  is  made  from  an  examination  of  the  faeces.  Lich- 
tenstern calculated  that  each  cubic  centimetre  of  stool  contained  6,400 
ova.  The  ova  are  white  in  color,  translucent,  oval  (the  proportion  of 
the  length  to  width  is  5  :  4) .  The  length  varied  from  39-60  //.,  being  47 
-48  /Jt  on  the  average.  The  shell  is  very  thick  at  the  ends.  From  the 
ova  of  Taenia  saginata  and  solium  they  are  distinguished  not  alone  by 
the  size  and  color  but  also  by  the  absence  of  radiating  striation. 

Grassi  regards  this  taenia  as  identical  with  Trenia  minima,  but 
they  differ  in  size,  in  the  shape  of  the  booklets,  and  in  the  structure 
of  the  ovum  and  embryo. 

T^NIA  DIMINUTA,  Kudolphi. 

Syn. :  T.  flavopunctata,  Weinland;  T.  minima,  Grassi;  T.  vareri- 
na,  Parona;  T.  lei)tocei}hala,  Creplin. 

This  was  first  seen  by  E.  Palmer  and  Leidy,  later  by  Parona  and 
Grassi  in  Italy. 

Length  20-60  mm.,  greatest  width  3.5  mm. ;  number  of  segments 
up  to  l,fKK);  tlie  head  very  small,  club-shaped,  cut  off  anteriorly;  the 
sucking  disks  deep  and  oval ;  ova  round  and  measuring  70-80 


574 


HUBER— ANIMAL  PARASITES. 


The  cysticei'cus  lives  iu  tlie  catei-pillar  aud  cocoon  of  Asopia 
famialis,  in  Auisolabis  annuli  i^es  (ortLoptera),  and  in  the  coleoptera 
Axis  spinosa  aud  Scaurus  striatus. 

In  man  it  has  been  seen  about  six  times.  It  has  been  found  also 
in  rats  and  mice. 

Trematod.es. 

DiSTOMA  HEPATicuM,  Abildgaard. 

Syn. :  Fasciola  hepatica,  Lin.  Some  authors,  for  example,  Leuc- 
kart,  write  "distomum,"  which  would  be  derived  etymologically  from 
diiTzitiJ.il';.    German,  Leberegel;  English,  liver  fluke;  French,  douve. 

This  parasite  jjossesses  a  minor  importance  in  the  human  sub- 
ject. In  the  entire  literature  of  over  one  hundred  years  only  twenty- 
two  cases  have  been  found. 

The  distoma  inhabits  chiefly  the  biliary  passages  of  the  rumi- 
nants, especially  the  sheep,  whose  flocks  it  decimates  in  a  terrible 
manner  in  Euroi)e.  It  is  an  interesting  fact  that  this  pest  is  almost 
unknown  in  the  United  States.  Cooper  Curtice  ("Animal  Parasites 
of  the  Sheep,"  Washington,  1890)  writes:  "The  disease  occurs  so 
infrequently  in  this  country  that  the  writer  has  seen  but  two  cases 
of  it;"  and  again,  "the  liver  fluke  disease  is  comparatively  unknown 
in  this  country."  Its  diffusion  in  Europe  may  be  judged  from  the 
fact  that  in  the  Munich  abattoirs  not  a  single  sheep  among  many 
thousands  is  found  free  from  the  liver  fluke. 

The  first  mention  of  the  parasite  was  made  by  the  shepherd  Jehan 
de  Brie,  who,  in  1379,  presented  to  Charles  V.  of  France  a  treatise 
("  Traicte  de  I'estat,  science  et  pratique  de  I'art  de  Bergerie)  in  which 
he  stated  that  a  herb  (dauve,  now  douve,  probably  a  ranunculus) 
produced  worms  in  the  liver  of  sheep. 

The  etiology  of  distomatosis  has  been  cleared  up  by  Weinland, 
Thomas,  and  E.  Leuckart.  The  intermediate  host  of  the  parasite 
is  a  small  snail,  Limnseus  rainutus.  This  crawls  upon  grasses,  es- 
pecially upon  cress,  i)erhaps  also  upon  other  herbs  which  are  utilized 
as  salad  in  some  regions.  Leuckart  is  convinced  that  the  human 
subject  is  especially  infected  by  the  ingestion  of  watercresses,  but 
in  South  Germany  watercresses  a,re  eaten  only  in  winter,  when  they 
are  not  inhabited  by  snails.  According  to  Clessin,  this  snail  is  found 
throughout  Germany.  It  is  said  to  be  identical  with  the  North 
American  variety,  L.  humilis.  Say,  so  that  the  rarity  of  the  liver  fluke 
in  that  country  cannot  be  attributed  to  the  absence  of  the  interme- 
diate host. 

Individual  distomata  may  remain  iu  the  liver  without  producing 
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symptoms,  which  only  follow  occlusion  of  the  ductus  hepaticus  or 
choledochus.  Distomata  were  found  in  the  hepatic  duct  by  Pallas, 
P.  Frank,  and  Bostroem;  in  the  ductus  choledochus  by  Biermer, 
Wyss,  and  Koth ;  in  the  gall-bladder  by  Partridge ;  in  the  biliary 
canals  of  the  liver  by  Lambl  and  Virchow.  Evacuation  per  anum 
has  been  observed  by  Wilson  and  Sagarra.  Duval  found  the  para- 
site in  the  portal  vein.  It  was  seen  in  the  subcutaneous  cellular  tis- 
sxie  by  Pox,  Dionis  de  Carrieres,  Giesker,  and  Prey.  In  the  latter 
case  two  distomata  were  found  in  the  subcutaneous  tissue  of  the 
sole  of  the  foot.  Here  it  is  conceivable  that  the  embryos  emigrated 
directly  through  the  skin.  In  Fox's  case  the  iiarasite  was  situated 
in  a  tumor  behind  the  ear. 

DiSTOMA  LANCEOLATUM,  Mehlis,  1825. 

This  distoma,  which  is  frequent  in  ruminants,  has  also  been 
found  a  few  times  in  man.  As  it  is  much  smaller  than  Distoma 
hepaticum,  it  produces  distinct  sj'mptoms  only  when  present  in  large 
numbers.  A  well-known  case  is  that  observed  by  Mehlis,  in  an  hys- 
terical woman  who  also  harbored  Distoma  hepaticum.  This  woman, 
set.  31  years,  first  vomited  nine  pieces  of  the  latter  variety  and  later, 
after  several  distinct  attacks  of  hysteria,  about  fifty  specimens  of 
Distomata  lanceolatum.  Recovery  followed.  This  may  have  been 
an  instance  of  hysterical  simulation.  Chabert  has  seen  the  para- 
site in  a  young  girl.  Buchholz  found  a  large  number  in  the  gall- 
bladder of  a  convict.  Kirchner  found  forty-seven  in  the  liver  of  a 
boy  set.  14  years.  Aschoff,  of  Strassburg,  found  a  single  parasite  in 
the  liver  of  a  boy,  15  3'ears  old,  who  had  died  of  perityphlitis.  It  is 
a  noteworthy  fact  that  in  three  cases  the  patients  were  young  people. 
It  is  easily  understood  that  the  parasites  may  be  readily  overlooked 
on  account  of  their  relatively  small  size. 

Distoma  Buskh,  Lankester. 

Syn. :  D.  cranura.  Busk;  D.  Eathonisii,  Poirier. 

This  distoma,  which  is  not  very  rare  in  Asia,  was  first  described 
by  Busk  in  his  work,  "On  Diseases  of  the  Liver,"  London,  1845. 
Fourteen  ])arasites  were  found  in  the  duodenum  of  a  Lascar;  they 
were  considerably  larger  than  the  ordinary  fluke  of  the  sheej). 
Coblj(jld  gives  an  accurate  deHcrijjtion  of  a  missionary  in  Niugpo 
who,  with  his  wife,  suffered  from  diarrlujea,  during  which  distomata 
were  evacuated  (1873).  In  1875  aloes,  scammony,  etc.,  were  admin- 
istered unsuccessfully.    In  1878  there  was  another  attack,  and  the 
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young  daugliter  was  also  taken  sick  in  the  same  way  at  this  time. 
The  symptoms  were  jaundice,  colorless  stools,  and  disturbances  of 
gastric  digestion.  Cobbold  thinks  that  the  ova  are  ingested  with 
certain  articles  of  diet,  such  as  salads,  fish,  and  oysters. 

DiSTOMA  SEBIRICUM,  Winigradoff,  1892. 
Syn. :  D.  felineum,  Eivolta,  1880. 

The  discoverer  found  this  parasite  eight  times  in  124  autopsies 
in  Tomsk.  Its  habitat  is  the  liver.  Jaundice  was  observed  five 
times,  atrophy  of  the  liver  five  times,  ascites  three  times,  enlarge- 
ment of  the  liver  twice,  and  pus  in  the  bile  ducts  once. 

The  following  case  will  serve  as  an  illustration :  the  patient  was 
taken  sick  while  fishing;  he  was  jaundiced  on  entering  the  hospital, 
the  liver  was  enlarged  three  finger-breadths,  the  faeces  were  colorless. 
Death  occurred  from  pulmonary  tuberculosis.  At  the  autopsy  the 
liver  was  found  atrophied  and  nodidar,  the  capsule  covered  with  thin 
fibrinous  membranes,  the  tissues  soft  and  containing  dark-green  foci 
from  the  size  of  a  nut  to  that  of  a  fist.  The  bile  ducts  contained 
mucus,  their  walls  were  inflamed  and  infiltrated  with  leucocytes,  and 
contained  distomata  and  their  ova. 

This  distoma  has  a  smooth  skin,  and  may  reach  a  length  of  13  mm. 
and  a  width  of  3  mm.  The  genitalia  are  behind  the  uterus  in  the 
posterior  part,  the  intestines  are  simY)le  and  extend  tn  the  posterior 
extremity;  the  ova  0.026-0.038  mm.  long,  and  0.010-0.022  mm.  wide. 

Distoma  magnum,  Bassi.* 

Syn. :  D.  texanicum,  Leidy ;  Fasciola  carnosa,  Hassall. 

This  trematode  was  found  by  Bassi  in  deer  in  Northern  Italy  and 
for  a  long  time  was  mistaken  for  Distoma  hepaticum.  During  tlie 
last  few  years  it  has  been  discovered  by  Hassall  and  Francis  in  the 
liver,  duodenum,  and  lungs  of  cattle  in  the  western  and  southwes- 
tern parts  of  the  United  States.  The  parasite  may  attain  a  length 
of  73  mm. ;  Bassi's  specimens  were  57-68  mm.  long,  24-35  mm. 
wide ;  110  parasites  were  found  in  one  deer. 

Distoma  pulmonale,  Baelz. 

Syn. :  D.  Westermanni,  Kerbert;  D.  Kingeri,  Cobbold. 

This  interesting  and  important  parasite,  first  discovered  by  Baelz 
in  1880,  is  very  diifused  throughout  Japan.  The  lung  is  usually  the 
primary  site;  the  ova  not  infrequently  form  emboli  in  the  brain. 


*  Although  this  trematode  does  not  belong  to  the  fauna  of  man,  I  considered  it 
proper  to  meutiou  it  iu  an  American  C3'clopa'dia. 
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Emboli  are  also  fornid  in  the  liver,  and  ova-containing  cysts  are  en- 
countered in  the  omentum  and  mesentery.  Beneath  the  i)ulmonary 
pleura  may  be  found  flat  cysts,  which  contain  one  or  more  distomata 
with  ova,  also  ova  separately.  One  cyst  Avith  the  mother  animal  has 
been  found  in  the  cerebral  hemisi)here;  encephalitis  multiplex  fibrosa 
may  also  result  from  ova  embolism.  Cysts  with  ova  and  fibrous 
nodules  also  have  been  seen  in  the  mediastinum  and  diaphragm. 

Sijinpfoms. — Cough;  dirty,  reddish-brown  sputum,  which  looks 
like  fish  intestines ;  crepitant  rales ;  a  specific  feature  is  the  presence 
of  ova  in  the  sputum,  and  even  the  worms  may  be  expectorated. 
Cirrhosis  of  the  liver  with  ascites  has  also  been  observed,  with  ova 
in  the  hepatic  tissue  but  not  in  the  biliary  passages.  Cortical  (Jack- 
sonian)  epilepsy  has  also  been  observed  as  the  result  of  emboli. 

Baelz  {Berliner  Mimsche  Wochenschri/t,  1883,  No.  16)  makes  the 
following  statements : 

This  distomatosis  is  extremely  common  in  Japan.  Although  the 
majority  of  i:)atients  do  not  consult  a  physician  because  no  discom- 
fort is  experienced,  yet  I  have  had  more  than  100  cases  from  all  parts 
of  the  country.  At  one  time  I  had  four  medical  students  under  ob- 
servation; all  expectorated  worms,  but  Avere  otherwise  perfectly 
healthy.  The  disease  is  especially  frequent  in  Okoyana  and  Ku- 
mamsto;  Manson  reports  cases  from  Formosa.  One  of  the  royal 
princes  of  Corea,  Avho  was  stopping  in  Tokio,  Avas  sent  to  me  as  a 
phthisical  patient.  For  eight  years  he  had  had  daily  slight  bloody 
expectoration,  and  recently  had  had  two  severe  hemorrhages.  The 
sputum  swarmed  with  distoma-ova;  no  phthisis.  Many  Charcot's 
crystals  are  also  fond  in  the  sputum. 

Distoma  jjulmonale  is  8-10  mm.  long,  5-6  mm.  wide,  of  a  club 
shape,  rounded  oft'  very  markedly  in  front,  less  rounded  posteriorly ; 
the  transverse  section  is  almost  circular.  The  color  during  life  is 
almost  like  that  of  earth  Avorms ;  the  movements  similar  to  those  of 
the  leech.  The  tAvo  sucking  disks  are  almost  equal  in  size.  The 
ova  are  often  found  in  the  sputum  by  the  thousands ;  they  are  brown, 
with  a  thin  shell,  lidded,  0.1  mm.  long,  0.05  mm.  A\'ide.  Detailed 
infoi-mation  is  furnished  by  an  article  by  Yamagira  in  Virchow's 
Arckiv,  Bd.  127,  1892.  Ward,  of  Nebraska,  found  the  parasites  in 
the  domestic  cat  and  in  the  dog  {Centralblalt  fur  Bacteriologie,  March 
15th,  1895). 

Distoma  spatulatum,  Leuckart.    D.  endemicum,  Baelz. 

Syn. :  D.  japonicum,  Blanchard;   D.  sinense,  Cobbold. 
This  parasite  also  has  its  habitat  in  the  liver  of  the  cat;  in  one 
animal  over  six  hundred  distomata  Avere  found,  the  gall-bladder  and 
Vol.  VIlI.-i37 
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hepatic  ducts  being  unusually  enlarged.  The  villages  in  Japan  in 
which  the  disease  occurs  are  all  situated  along  a  ditch,  but  the  ditch 
water  is  drunk  only  in  exceptional  cases. 

Description  of  the  Mature  Worm. — Translucent,  colorless,  or  with 
a  slight  reddish  shade.  The  dark-colored  uterus  is  very  conspicu- 
ous, the  testes,  the  seminal  receptacle,  the  vas  deferens,  the  ovary 
and  vitellarium  can  be  discerned  as  whitish  objects.  Length  of  the 
body  llf  mm.,  breadth  2-2f  mm. 

The  anterior  portion  is  marked  off  from  the  hinder  portion  by  a 
slight  curving  in  of  the  sides.  At  the  level  of  these  notches  is  situ- 
ated the  ventral  siTcker.  The  ventral  side  is  more  convex  than  the 
dorsal.  The  hind  end  forms  a  rounded  angle  of  about  90°  or  less. 
The  skin  is  smooth,  without  spines.  The  eggs  are  unusually  small, 
0.028-0.030  mm.  in  length,  and  0.016-0.017  mm.  in  breadth;  the  shell 
is  colorless.  Each  encloses  an  egg  cell  and  a  number  of  yolk  cells. 
In  the  anterior  portion  of  the  uterus,  where  the  shells  have  a  dark- 
brown  color,  embi'yos  are  already  formed.  In  the  interior  three  dis- 
tinct bodies  beside  some  yolk  granules  are  seen.  One  of  these  bodies 
is  a  granular  mass  of  triangular  or  irregular  shape.  Behind  this 
body,  away  from  the  operculum,  there  is  a  second  mass  of  larger  size 
and  clearer  appearance.  The  third  body  lies  mainly  on  the  side  of 
the  second  and  has  the  form  of  a  rod,  slightly  curved  and  often  show- 
ing contractions.  This  elongated  body  is  probably  the  remnant  of 
yolk  matter. 

Symptoms  (according  to  Baelz,  1883). — After  the  development  of 
a  morbid  feeling  of  hunger  or  increasing  epigastric  pressure,  the 
liver  enlarges  so  that  it  is  sometimes  recognized  on  inspection.  It 
may  extend  to  the  umbilicus.  Its  borders  are  smooth,  firm,  like 
those  of  waxy  liver,  rarely  uneven.  Sometimes  the  left  lobe  alone  is 
enlarged,  or  the  enlargement  may  be  entirely  absent.  There  is  some- 
times tenderness  on  pressure,  usually  slight  and  occasionally  absent. 
The  spleen  is  distinctly  enlarged.  Nutrition  often  remains  fair  for 
years,  so  that  patients  who  had  been  sick  for  six  years  were  still  able 
to  work.  Later  we  find  intractable  diarrhoea,  often  bloody,  ascites, 
oedema  of  the  legs,  cachexia. 

DiSTOMA  CONJUNCTUM,  Cobbold. 

According  to  Stossich  (Trieste),  this  is  identical  with  D.  conum, 
Creplin.  In  1876  M'Connell  found  a  large  number  of  these  para- 
sites in  Calcutta  in  the  biliary  passages  of  a  natiA^e.  Death  had 
resulted  from  bloody  diarrhoea.  It  is  uncertain  whether  a  trematode 
which  has  been  found  in  the  American  fox  (Cobbold)  belongs  to  this 
variety. 


AMPHISTOMUM  HOMINIS. 
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DiSTOJiiV  HETEiiorHYES,  V.  Siebolcl. 

Discovered  iu  1851  in  Cairo,  by  Billiarz.  In  1891  it  was  found 
again  in  Egypt  by  Walter  Inues,  and  finally  A.  Looss  ("  Ueber  den 
Ban  des  D.  lieterophyes,"  Kassel,  1894)  in  Alexandria  published  an 
account  of  some  very  tliorougli  investigations.  He  does  not  believe 
that  the  worm  iiossesses  any  notable  morbific  power,  as  Leuckart  as- 
sumes that  it  must  iu  view  of  the  spines  on  its  skin.  The  length  of  the 
worm  is  given  at  2  mm.,  its  width  at  1  mm.  The  worm  is  broadest 
at  the  boundary  between  the  middle  and  jiosterior  thirds  of  the 
body ;  the  latter  is  characterized  by  a  more  massive  structure.  The 
abdominal  disk  is  unusually  large,  0.35  mm.  in  diameter;  the  buccal 
disk  is  only  0.19  mm.  wide.  The  skin  contains  spines  which,  on 
careful  examinations,  are  found  to  be  scales,  resembling  those  of 
Distoma  clavigerum.  The  mature  eggs  are  0.03  mm.  long  and  0.017 
mm.  in  thickness;  the  shell  is  relatively  thick  (0.001  mm.),  its  color 
reddish-brown ;  the  interior  contains  an  elongated  mature  embryonic 
body.  The  loops  of  intestines  terminate  at  the  posterior  extremity, 
where  they  approximate  toward  the  median  line.  The  genital  oj^en- 
ing  lies  to  the  side  behind  the  abdominal  disk ;  the  testes  are  in  the 
posterior  extremity ;  the  ovary  in  the  median  line,  a  little  in  front  of 
the  testes.  Max  Braun  is  undoubtedly  mistaken  in  saying  that  this 
distoma  is  merely  an  accidental  parasite  of  man.  It  is  probably 
often  overlooked  on  accoimt  of  its  small  size. 

Amphistomum  hominis,  Lewis  and  M'Connell,  1876. 

The  head  and  abdominal  portions  are  sharply  distinguished  from 
one  another,  the  former  cylindrical,  the  latter  a  round  disk,  hollow 
below  and  carrying  a  sucking  disk  in  front  of  the  posterior  border. 
The  porus  genitalis  forms  a  papilla  in  the  middle  of  the  anterior  abdo- 
men. Color  of  the  worm  red,  length  5-8  mm.  It  is  found  in  the 
C£ecum  and  colon,  adhering  by  the  posterior  abdomen.  Its  habitat 
is  India,  where  it  was  first  found  in  Tirhoot  by  Stimpson  (1857). 
It  was  again  found  in  Calcutta  by  Lewis  and  M'Connell  (1871);  the 
worms  were  most  numerous  in  the  vicinity  of  the  ileo-crocal  valve. 
In  botli  cases  the  individuals  had  died  of  cholera.  Giles  has  also 
found  the  parasite  in  Assam  (1890),  but  not  more  than  twelve  worms 
in  one  body.  It  is  an  interesting  fact  that  other  species  of  the  same 
genus  also  occur  iu  l.'irge  numbers  in  animals  and  may  become  dan- 
gerous. General  Hawkes  writes  to  Cobbold  (1875)  in  regard  to 
Amj)historaa  Hawkesii:  "This  jjarasite  is  well  known  to  all  who 
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possess  elephants ;  it  is  only  found  in  the  intestines.  These  jiarasites 
appear  to  be  very  generally  present  in  the  elephant."  In  certain 
cases  the  presence  of  large  numbers  of  the  parasite  appears  to  cause 
the  death  of  the  host.  The  Ampliistoma  Collinsii,  which  occurs  in 
horses,  is  also  said  to  give  rise  to  fatal  disease  in  India. 

BiLHARZiA  Hjematobia,  Cobbold. 

Syn. :  Gynsecophorus,  Diesing ;  Distomum  hfematobiuni,  Bil- 
harz;  Schistosoma,  Weinland;  Distoma  capense,  Harley;  Theco- 
soma,  Moquiu-Tandon. 

Description  (after  K.  Leuckart). — Narrow  worms  with  two  feeble 
sucking  disks  on  the  anterior  abdomen.  Sexes  separate.  Male 
shorter  and  thicker  than  the  female,  with  a  deep  groove  on  the  ven- 
tral surface  of  the  greatly  thickened  posterior  abdomen.  Dorsum 
with  spines.  The  in-rolled  abdominal  borders  form  a  canal,  which 
receives  the  narrow  female.  At  the  anterior  extremity  of  this  canalis 
gynsecophorus  is  the  sexual  opening,  devoid  of  a  penis.  The  testicle 
consists  usually  of  five  sacculated  dilatations,  which  are  close  to  the 
dorsal  wall  of  the  anterior  extremity  of  the  posterior  abdomen.  The 
sexual  opening  of  the  female  is  immediately  behind  the  abdominal 
disk.  Uterus  is  a  straight  canal  of  moderate  length,  whose  posterior 
extremity  receives  the  ovarian  duct  and  egg  canal.  Ovary  at  the 
boundary  of  the  two  anterior  fourths  of  the  body.  Ovidiicts  large, 
on  both  sides  of  the  intestines,  whose  two  branches  coalesce  behind 
the  ovary  into  a  single  canal.  Length  of  male  4-15  mm.,  of  female 
up  to  20  mm.  Mature  eggs  0.12  mm.  long,  0.04  wide,  with  a  short 
spine  at  the  end  or  to  one  side. 

This  interesting  parasite  was  discovered  (1851)  in  Cairo  by  Bil- 
harz.  He  described  it  as  a  worm,  3-4  lines  in  length,  which  he  found 
in  the  portal  vein,  intestinal  veins,  and  the  veins  of  the  urinary  ap- 
paratus. The  parasite  is  found  in  Upper  and  Lower  Egyf)t,  on  the 
Gold  Coast,  in  the  Cape  Colony  and  in  several  other  parts  of  Africa, 
though  it  is  probablj'  not  correct  to  say,  as  does  Allen  {Lancet, 
1882),  that  it  is  found  in  all  African  rivers. 

Mode  of  Introduction  into  the  Eimian  Body. — The  supposition  that 
the  embryos  of  Bilharzia  enter  from  the  stomach  or  intestines 
through  the  medium  of  im^mre  drinking  water,  either  directly  or 
through  the  agency  of  an  intermediate  host,  was  very  plausible  and 
completely  justified.  On  the  assumption  that  the  embryos  of  the 
Bilharzia  may  develop  in  an  intermediate  host,  numerous  unsuccess- 
ful experiments  were  made  with  vertebrates,  arthropoda,  and  mol- 
lusks,  and  finally  Looss  became  convinced  that  there  are  no  inter- 
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mediate  hosts  in  the  class  of  lower  animals.  Escaped  embryos  were 
now  fed  in  filtered  water  to  various  animals,  especially  to  monkeys, 
Init  the  results  were  again  negative.  The  only  remaining  possibility 
was  that  of  the  direct  migration  of  the  embryos  through  the  integu- 
ment of  man.  It  is  a  fact  that  in  Egypt  boys  are  especially  fond  of 
bathing,  and  also  that,  at  the  time  of  overflow  of  the  river,  the  men 
are  often  compelled  for  hours  at  a  time,  to  stand  in  water  up  to  the 
knees.  Furthermore,  women  and  girls,  who  bathe  much  less  fre- 
quently, are  less  often  infected.  Brock  comes  to  the  conclusion,  as 
the  result  of  three  years'  experience,  that  in  the  province  of  Evisten- 
burg  (Cape  Colony)  infection  is  produced  only  through  bathing.  All 
the  infected  individuals  were  in  the  habit  of  bathing,  especially  boys 
who  were  fond  of  swimming.'  In  this  region  the  women  and  girls 
who  bathed  seldom  were  attacked  in  extremely'  rare  cases,  although 
thej  drank  the  same  Avater  as  the  boys.  It  is  also  said  that  new 
arrivals  who  often  bathe  are  soon  attacked,  while  those  who  avoid 
bathing  remain  free  from  the  parasite. 

FathoJogical  Anatomy  and  Clinical  History. — Griesinger  states  that 
the  distoma  disease  is  found  in  at  least  one-third  of  the  autopsies. 
In  slight  grades  the  mucosa  of  the  bladder  exhibits  merely  hyper- 
semic  patches  with  small  extravasations  and  swelling;  occasionally 
these  patches  are  covered  with  tough  mucus  and  bloody  exudation. 
The  latter  contains  numerous  eggs.  In  some  cases  the  entire  mucous 
membrane  is  injected  and  ecchymotic.  In  very  many  cases  we  find 
(in  a  later  stage)  grayish-yellow,  discolored,  pigmented  elevations  of 
the  mucosa,  which  sometimes  look  smooth  and  leathery  but  often 
exhibit  a  brittle  membrane,  which  is  friable  and  detachable  on  the 
surface  but  is  firmly  adherent  beneath.  This  membrane  is  often 
infiltrated  with  material  consisting  of  urinary  salts  and  masses  of 
eggs.  The  membranes  are  often  several  lines  in  thickness  and  infil- 
trated with  blood.  In  other  cases  the  mucosa  presents  single  or 
grouped  vegetations,  1-3  lines  in  height,  warty,  fungus-like,  resem- 
bling cock's-comb  condylomata,  not  infrequently  pedunculated.  The 
overlying  mucosa  is  usually  intact.  These  excrescences  may  be  soft, 
brittle,  and  easily  compressed.  Similar  changes  were  found  in  the 
mucosa  of  the  ureters,  rarely  in  the  renal  pelvis.  The  ureters  may- 
be constricted  by  the  deposits,  and  this  may  result  in  spindle-shai  ed 
or  sacculated  dilatation  of  the  canal,  retention-i^yelitis  with  softening 
of  the  renal  pelvis  and  papillre,  and  even  atrophy  of  the  substance  of 
the  kidneys.  Thei-e  is  frecjuent  development  of  large  calculi  in  the 
kidneys,  ureters,  and  bladder. 

Prof.  A.  Keyer,  of  Cairo,  believes  that  Egyptian  cystitis  is  con- 
stantly associated  with  the  presence  of  distomata.    Tlie  symptoms, 
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apart  from  the  ordinary  ones,  include  bloody  color  of  the  urine 
which  is  cloudy  and  acid.  The  sediment  contains  pus,  blood,  and 
the  eggs  of  the  parasite,  enclosed  in  muco-pus  or  blood.  There  may 
be  six  or  more  under  one  cover-glass. 

In  369  men  the  infection  was  found  150  times  (40  per  cent.) ;  in 
131  women  the  infection  was  found  15  times  (11  i  per  cent.).  In  all 
the  cases  the  infection  was  found  1(55  times =33  per  cent. ;  proportion 
of  males  to  females  3.5  to  1. 

Bilharziosis,  which  is  found  in  combination  with  manj''  other  dis- 
eases, usually  runs  a  tolerably  harmless  course.  Its  frequent  occur- 
rence seems  to  favor  the  notion  of  a  simple  cycle  of  development  of 
the  parasite,  rather  than  the  complicated  one  hitherto  described. 

The  i)ractical  importance  of  the  disease  has  diminished  consider- 
ably in  recent  times.  On  the  one  hand  Fouquet  ("Note  sur  le  Traite- 
ment  des  Accidents  produits  chez  I'Homme  par  la  Bilharzia,"  France 
Medicale,  1885,  has  discovered  an  apx^arently  effective  mode  of  treat- 
ment. He  prescribes  extract  of  male  fern  internally  and  in  severe 
cases  washes  the  bladder  with  corrosive  sublimate.  On  the  other 
hand  it  has  been  learned  that  the  effect  of  Bil- 
harzia upon  the  body  has  been  considerably  over- 
estimated. 


FiQ.  85.— Ascaris  Lum- 
bricoides.     1,  Head 


NEMATODES. 

Ascaris  Lumbricoides,  L. 

Synonym:  German,  Spulwurm;  French,  Lom- 
bric ;  Lumbricus  intestinalis ;  Round  worm.  Linne 
called  this  nematode  the  "earth-worm-like,"  al- 
though, except  as  regards  size,  the  resemblance  is 
very  slight. 

seen  from  the  side;  The  female  is  usually  about  25  cm.  (10  inches) 
Ltra/tanoftZ  length,  though  sometimes  reaching  a  length  of 
male  worm.  40  Cm.  (16  iuches) ;  the  male  is  smaller  and  has 

a  curved  caudal  extremity.  The  color  is  a  red- 
dish-yellow. The  mouth  has  three  lips.  The  cuticula  is  marked 
by  fine  transverse  rings.  The  female  genital  ojjeuing  (puuctiform)  is 
at  the  junction  of  the  first  and  second  thirds  of  the  body ;  the  vagina 
is  short,  there  are  two  uteri,  and  the  ovaries  are  very  hmg.  The 
ova  are  broadly  elliptical,  about  0.05  mm.  long,  and  surrounded 
with  a  clear  uneven  albuminous  layer. 

There  is  a  strong  odoriferous  iDriucijile  in  ascaris,  which  is  very 
percexitible  even  after  the  worm  has  been  carefully  washed.  This 
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matter  may  occasion  urticaria  in  persons  predisposed  to  this  erup- 
tion, as  I  have  experienced  in  my  own  person.  Leuckart  and  others 
have  also  remarked  upon  this  property,  although  most  writers  make 
no  mention  of  it.  It  is  not  improbable 
that  certain  of  the  symptoms  of  ascariasis 
may  be  due  to  the  action  of  this  substance. 

The  ordinary  seat  of  ascaris  lumbri- 
coides  is  the  small  intestine  of  man. 

The  ascaris  of  the  hog  was  regarded  by 
Dujardin  as  a  special  variety,  but  others 
have  failed  to  recognize  any  characteris-  fiq.  86.— ova  of  Ascaris  Lumbri- 

,•       11     1  1  T    •        r    ±^  '  T  coides.    a,  Unripe  eggs;  b,  ripe 

tics  that  would  justify  them  m  regarding    eggs  with  albuminous  envelope, 
it  as  a  distinct  species.    The  same  is  true 
of  ascaris  ovis. 
quite  different. 

Mode  of  Transmission. — The  question  as  to  the  existence  of  an 
intermediate  host  has  been  discussed  by  Leuckart,  Linstow,  Leid}', 
and  others.  A  myriapod  which  lives  on  certain  roots  and  vegetables 
was  thought  to  ingest  the  ova  of  ascaris.  I  believed  at  one  time  that 
the  anguillula  tritici  might  bear  a  relation  to  ascaris.  E.  Leuckart, 
however,  has  affirmed  very  positively  that  there  is  no  intermediate 
host  {Centralblatt  fur  Bahteriologie,  EC.,  718,  1887).  Direct  trans- 
mission has  been  recently  proved  quite  conclusively  hj  many  careful 
experiments  on  man  by  Grassi,  Lutz,  and  Epstein.  The  last-named 
experimented  on  children  of  four  and  six  years,  giving  them  cul- 
tures containing  the  ova,  with  the  result  that  in  the  course  of  four 


But,  on  the  other  hand,  the  ascaris  vitulorum  is 


Pio.  87.— Ova  of  Aficaris  Lumbricoides  in  Various  Stages  of  Development. 

months  they  x)aHHed  seventy-nine  round  worms.  The  other  experi- 
ments led  to  similar  results,  so  that  it  may  be  positively  affirmed 
that  ova  which  contain  embryos  and  are  still  surrounded  with 
the  mulberry  envelope  will  develop  into  round  worms  in  the  human 
intestine. 

Symptoms. — The  older  jihysicians,  in  agreement  with  the  laity, 


684 


HUBER — ANIMAL  PARASITES. 


were  inclined  to  attribute  symptoms  of  every  sort  to  the  account  of 
the  worms,  but  later,  through  the  influence  of  Bremser  and  Kiicheu- 
meister,  a  reaction  set  in  and  the  ascaris  came  to  be  regarded  as  a 
harmless  guest.  This  may  be  true  in  certain  instances  among  chil- 
dren of  the  better  classes  in  cities  with  good  water-supply ;  but  one 
engaged  in  country  practice  who  has  an  opportunity  of  making  post- 
mortem examinations  as  well  as  conducting  careful  clinical  investiga- 
tions will  soon  be  persuaded  that  the  alleged  harmless  guest  is  often 
the  cause  of  fatal  disturbances.  There  is  great  danger  from  the  ten- 
dency of  the  parasite  to  enter  the  ducts  opening  into  the  intestine ; 
the  heaping  up  of  a  mass  of  worms  in  the  gut  may  be  the  direct  cause 
of  obstruction ;  the  wandering  habits  of  the  ascaris  may  bring  it  to 
the  glottis  or  even  into  the  Eustachian  tube ;  and  finally  antemia  may 
result  from  the  presence  of  a  large  number  of  worms. 

A  very  commonly  alleged  worm  symptom  is  itching  of  the  nose. 
It  is  possible  that  in  certain  cases  this  may  have  some  connection 
with  the  odoriferous  principle  above  mentioned. 

Invasion  of  Otiier  Paris. — In  my  bibliography  I  have  recorded 
sixty-eight  cases  of  invasion  of  the  bile  ducts.  In  one  case  the  num- 
ber of  worms  which  had  passed  up  from  the  intestine  was  eighty. 
The  symptoms  of  this  invasion  were  jaundice,  abscess  of  the  liver, 
fever,  and  pain.  Eokitansky  reports  an  interesting  case  ("  Lehrbuch," 
III.,  p.  287)  occurring  in  a  cretin  nine  years  of  age.  The  hepatic 
and  common  bile  ducts  were  sausage-shaped,  more  than  an  inch  in 
diameter,  and  filled  with  worms.  The  latter  had  also  forced  their 
way  into  the  smaller  bile  ducts  in  the  substance  of  the  liver  and  were 
visible  as  whitish  spots  on  the  surface  of  the  viscus.  Two  ascarides 
were  found  in  the  duct  of  Wirsung.  The  duodenum  and  upper  por- 
tion of  the  jejunum  were  packed  with  worms. 

Nine  cases  of  round  worms  in  the  pancreatic  duct  are  recorded 
in  the  literature.  Cases  have  also  been  reported  of  invasion  of  the 
appendix.  This  may  be  a  cause  of  perforation.  Tonuele  relates  the 
case  of  a  ten-year-old  girl  who  was  nearly  suffocated  by  a  mass  of 
worms  in  the  oesophagus  pressing  upon  the  trachea  {Journal  Heh- 
doinadaire,  IV.,  1829).  Many  other  cases  of  ascarides  in  the  stom- 
ach and  oesophagus  are  to  be  found  in  the  literature.  The  vomiting 
of  worms  seems  to  be  habitual  with  some  sufferers.  This  is  difficult 
of  explaufitiou  unless  it  is  that  the  intestinal  contents  of  these  persons 
are  of  such  a  nature  as  to  disturb  the  worms.  Tliose  whom  I  have 
seen  in  whom  vomiting  of  worms  occurred  have  usually  been  labor- 
ing people. 

Some  forty  cases  of  intrusion  of  worms  into  the  air  passages  have 
been  reported  in  the  literature.    The  earliest  recorded  case  is  that 
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of  the  Eoman  physician  and  poet,  Serenus  Sammonicus  (circa 
200  A.D.) : 

Quid  non  adversum  miseris  mortalibus  addit 
Natura,  iuterno  cum  viscere  tiuea  serpens, 
Et  lumbricus  edax  vivant  iuimica  creauti? 
Quod  geuus  assiduo  lauiat  prsecordia  morsu, 
Stepe  etiara  scandens  oppletis  faucibus  lia3ret, 
Obsessasque  vias  vite  concludit  auhelte. 

In  some  of  the  reported  cases  the  worm  may  have  passed  through 
the  glottis  after  the  person's  death,  but  there  are  still  many  cases  in 
which  the  symptoms  indicated  most  clearly  the  occurrence  of  this 
accident  during  life.  The  symptoms  are  caused  first  by  the  presence 
of  a  foreign  body,  secondly  by  the  movements  of  the  worm,  and 
finally  by  the  irritation  j^roduced  by  the  odoriferous  substance  men- 
tioned above.  In  quite  a  number  of  cases  sudden  death  occurred;  in 
others  the  presence  of  the  worm  cau.sed  a  bronchitis.  The  passage 
of  the  worm  through  the  glottis  naturally  excites  a  violent  paroxysm 
of  coughing,  as  a  result  of  which  it  may  be  again  expelled,  leaving, 
however,  enough  of  the  irritating  substance  to  occasion  a  sharp 
attack  of  bronchitis.  Death  may  occur  in  a  few  days  if  the  worm  is 
not  gotten  rid  of.  Gangrene  of  the  lungs  has  been  observed.  The 
invasion  of  the  air  passages  by  ascarides  occurs  almost  exclusively 
in  young  persons.  This  may  be  explained  by  the  fact  that  the  pas- 
sage of  the  worm  always  takes  place  during  sleep,  and  it  is  only  the 
young  who  sleep  so  soundly  that  this  is  possible.  The  occurrence 
of  this  accident  in  the  insane  may  be  explained  by  the  relative  insen- 
sibility of  certain  patients  of  this  class. 

Other  parts  into  which  the  worms  occasionally  penetrate  are  the 
Eustachian  tubes  and  the  nose,  and  more  rarely  the  lachrymal  ducts, 
as  in  cases  reported  by  Bizzozero,  Haffner,  and  Amatus  Lusitanus. 

Ancient  writers  had  much  to  say  concerning  "lumbrici  eflfrac- 
tores,"  and  as  little  or  nothing  was  known  of  intestinal  ulcers,  when- 
ever a  worm  which  had  passed  through  a  perforation  resulting  from 
ulceration  was  found  in  the  abdominal  cavity,  it  was  thought  that 
the  parasite  had  forced  its  way  through  the  healthy  gut.  Later 
writers,  as  Rudolphi  and  Bremser,  denied  the  possibility  of  such  an 
occurrence.  To  this  it  may  be  objected  that  perforation  of  the  intes- 
tinal wall  by  Ascaris  megalocej)hala  has  been  observed  in  the  horse. 
C.  Th.  v.  Siebold  believes  tliat  the  worm  may  bore  its  way  through 
the  walls  of  the  gut;  and  Perls  relates  a  case  in  which  death  occurred 
from  peritonitis,  and  the  autopsy  showed  a  perforation  of  the  intestine 
without  sign  of  iiiflaTnination  luu]  the  presence  of  three  round  worms 
in  the  abd<jminal  cavity.    Carl  Schroder  also  reports  a  case  of  per- 
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foratiou  with  extrusion  of  a  large  ascaris.  Kiichemneister  denies  the 
possibility  of  perforation  except  as  the  result  of  typhoid,  tubercular, 
or  cancerous  ulceration,  but  E.  Leuckart  thinks  that  perforation  may 
result  from  an  inflammatory  process  excited  by  the  worm  itself. 

Ascarides  have  been  found  in  external  abscesses,  but  these  usually 
were  connected  with  hernial  tumors.  The  cases  of  worms  found  in 
inguinal  abscesses  (bubo)  are  of  this  nature.  I  have  seen  a  case  of 
this  kind  in  a  peasant  woman,  forty  years  of  age,  who  had  a  red, 
painful  swelling  in  the  inguinal  region  which  resembled  a  bubo. 
After  the  application  of  poultices  the  abscess  broke  and  gave  exit  to 
pus  containing  two  large  worms.  A  faecal  fistula  was  formed  but 
soon  closed. 

The  presence  of  worms  in  the  bladder  and  urethra  may  be  ex- 
plained by  the  formation  of  a  fistulous  opening  between  the  intestine 
and  some  portion  of  the  urinary  tract,  especially  of  a  communication 
between  the  appendix  and  bladder.  I  have  collected  the  reports  of 
twenty  cases  of  ascaris  in  the  urinary  passages. 

Bizzozero  {II  Morgagni,  1867)  found  at  autopsy  a  round  worm, 
four  inches  long,  in  the  Fallopian  tube.  It  was  supposed  that  per- 
foration of  the  rectum  had  occurred  as  a  result  of  perimetritis  and 
that  the  worm  had  escaped  into  Douglas'  cul-de-sac.  "Winckel 
("Lehrbuch  der  Frauenkrankheiten,"  1886)  reports  a  case  in  which  a 
calcified  round  worm  was  found  attached  to  the  posterior  wall  of  the 
uterus  and  left  broad  ligament.  There  was  no  perforation  nor  &nj 
cicatrix  in  the  intestinal  wall.  The  supposition  that  the  worm  when 
very  small  was  introduced  into  the  vagina  in  dirty  water  is  tenable. 

Luschka  has  reported  a  case  of  round  worm  in  the  pleural  cavity 
(Virchow's  Archiv,  1854).  An  abscess  formed  in  the  upper  part  of 
the  colon  as  a  result  of  peritonitis,  and  perforated  the  diaphragm; 
through  this  opening  six  worms  passed  into  the  pleural  cavit3\  A 
second  case  is  reported  by  Miiller  in  Ilemoralnlien,  XVII.,  1872. 
Three  dead  ascarides  were  found  in  the  left  pleural  cavity  where  they 
had  penetrated  through  a  fistula  communicating  with  a  perforating 
ulcer  of  the  stomach. 

Ileus. — Many  authors,  among  them  O.  Leichtenstern,  deny  that 
obstruction  of  the  bowel  can  be  caused  by  ascarides.  It  is  asserted 
that  the  massing  together  of  the  jjarasites  occurs  after  the  death  of 
the  host,  and  is  due  to  an  uneasiness  of  the  worms  caused  by  the 
cooling  off  of  the  body.  Nevertheless,  there  are  cases  in  which,  on 
very  careful  post-mortem  examination,  no  other  cause  of  death  could 
be  found.  Bretonneau,  Trousseau,  Stutz,  Stepp,  and  others  have 
rejjorted  cases  of  this  sort. 

Ancemia. — As  the  worms  abstract  a  part  of  the  nutriment  ingested 
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by  the  liost,  it  is  easy  to  uuderstaud  that  tlie  bitter  may  suffer  in 
uatritiou  aud  blood  formation;  and  the  intestinal  catarrh  excited  by 
the  presence  of  the  parasites  contributes  still  further  to  this  malnu- 
trition. Leichtenstern  (Diisseldorfer  Aerzte  Verein,  1891)  has  suc- 
ceeded in  curing  antemia  in  children  after  causing  the  expulsion  of 
ascarides  aud  of  an  enormous  quantity  of  ova.  Balz  also  believes 
that  certain  cases  of  antemia  may  be  due  to  the  presence  of  ascar- 
ides. K.  Demme  reports  a  very  convincing  case  (Annual  Eei)ort  of 
the  Jenner'sche  Spital  in  Berne,  1890).  A  three-year-old  boy,  pre- 
viously in  good  health,  began  to  have  some  fever  and  to  grow  pale. 
Examination  of  the  blood  showed  2,450,000  red  corpuscles  to  the 
cubic  millimetre.  The  temperature  was  39°-40°  C.  (102°-103.5"  F.). 
After  the  exhibition  of  santonin  and  calomel  large  masses  of  round 
worms,  from  10  to  30  cm.  in  length,  were  passed.  Within  two  days 
there  was  an  improvement  and  in  two  weeks  the  number  of  red  cor- 
puscles had  increased  to  4,200,000  to  the  cubic  millimetre.  At  the 
end  of  a  month  the  child  was  perfectly  well.  The  number  of  worms 
passed  was  estimated  to  be  between  two  and  throe  hundred. 

Among  the  symptoms  commonly  given  by  authors  as  indicative 
of  worms  are  several,  such  as  pallor  of  the  face  and  dilated  pupils, 
which  are  to  be  regarded  as  signs  of  anaemia.  When  we  remember 
how  recently  we  have  come  to  recognize  bothriocephalus  annemia,  it 
may  well  be  imagined  that  in  many  cases  of  ascaris  anaemia  the  true 
cause  is  not  recognized.  In  all  cases  of  anaemia  where  there  is  any 
doubt  as  to  the  cause  an  examination  of  the  dejections  for  the  ova  of 
the  parasite  will  settle  the  diagnosis. 

Nervous  Syinjjfoms. — The  greater  number  of  cases  reported  in 
which  reflex  nervous  symptoms  were  attributed  to  the  presence  of 
ascarides  must  be  regarded  with  considerable  scepticism.  It  may 
be  affirmed  that  such  symptoms  can  be  excited  by  worms  only  in 
individuals  who  are  strongly  predisposed  to  nervous  troubles.  The 
affections  which  have  been  attributed  to  the  presence  of  ascarides  are 
of  the  most  varied  kind ;  a  sort  of  pseudo-meningitis,  paralyses, 
psychoses,  convulsions,  tetanoid  states,  catalepsy,  epilepsy,  ecstasy, 
etc.  Besides  these  are  a  number  of  localized  neuroses,  such  as  hic- 
cough, grinding  of  the  teeth,  and  itching  of  the  nose.  Hysterical 
s^-mptoms  may  arise  in  predisposed  subjects  as  a  consequence  of 
worms.  Einminghaus  reports  some  cases  of  mental  disturbance  in 
children,  which  disappeared  after  the  expulsion  of  ascarides. 

The  Number  of  Worms. — On  post-mortem  examination  of  persona 
dead  from  accident,  when  any  worms  are  found  their  number  is 
usually  from  two  to  t(^n,  but  many  cases  are  reported  in  which  large 
numbers  of  ascarides  have  been  passed.    Fauconneau-Dufresne  has 
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noted  the  passage  of  over  5,000  worms  by  oue  patieut  within  a  period 
of  three  years ;  Volz  counted  808  worms  passed  in  the  course  of  seven- 
teen days;  Pole  reports  the  expulsion  of  441  lumbricoids  within 
thirty-four  days. 

AsoAEis  Mystax,  Zeder. 

Synonym:  A.  marginata,  Kudolphi;  A.  alata,  Bellingham, 
This  common  parasite  of  dogs  and  cats,  which  may  be  readily 
recognized  by  its  winged  cejjhalic  extremity,  has  occasionally  been 
observed  to  infect  men,  a  number  of  such  cases  having  been  reported 
by  Picketts  (1824),  Bellingham,  Leuckart,  Morton,  Kelly,  Heller, 
and  others.  The  male  worm  has  a  length  of  from  4  to  9  cm.,  the 
female  6  to  12  cm. 

Ascaris  Mabitima,  R.  Leuckart. 

Leuckart  has  described  a  parasite  hy  this  name.  The  worm 
examined  by  him  was  an  immature  female,  48  mm.  in  length,  which 
had  been  vomited  by  a  child  in  Greenland. 

Oxyuris  Vermicularis,  Bremser. 

Synonym:  Ascaris  vermicularis,  LinuEcus;  A.  Grfecorum,  Pallas ; 
Springwurm,  Madenwurm;  Seat-worm,  Thread-worm. 

This  parasite  has  three  small  knob-like  lips  with  a  vesicular  swell- 
ing of  the  cuticula  surrounding  the  cephalic  extremity.  The  sharp- 
pointed  tail  of  the  female  forms  about  one-fifth  of  the  entire  length. 
The  female  is  10  mm.  long,  and  has  two  uteri  passing  backwards  and 
forwards  fi'om  the  end  of  the  vagina.  The  opening  of  the  latter  is 
situated  at  a  distance  of  about  3  mm.  from  the  head.  The  male  is 
but  4  mm.  in  length;  the  posterior  extremity  is  blunt  and  curved; 
the  spiculum  is  simple  and  S-shaped.  According  to  A.  Heller  the 
male  dies  soon  after  fulfilling  its  sexual  function,  but  the  female  is 
much  longer  lived  and  indeed  does  not  become  fully  developed  until 
after  copulation  has  taken  place.  The  eggs  are  0.050  mm.  long  and 
0.024  broad,  elliptical  in  shape,  but  with  one  side  more  curved  than 
the  other. 

Formerly  it  Avas  stated  by  all  writers  that  the  eggs  of  oxyuris 
could  be  found  upon  examination  of  the  dejections,  just  as  can  those 
of  ascaris  and  trichocephalus.  But  the  thread-worm  does  not  deposit 
its  eggs  until  it  has  passed  out  of  the  bowel,  and  I  have  never  been 
able  to  discover  the  ova  in  fecal  matters  taken  from  the  rectum ;  so 
that  the  microscopical  examination  of  the  dejecta  is  of  little  diagnoa- 
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tic  value.  0.  Leiclitenstern  and  Lutz  have  also  failed  to  discover  the 
ova  of  oxyuvia,  but  v.  Jaksch  says  that  he  has  almost  always  found 
them  in  the  fieces. 

The  habitat  of  the  female  is  the  caecum,  whence  it  sometimes 


Fig.  88.— Development  of  Oxyuris  Veriiiicularis.  <t-c,  Segmentation  of  tlie  yolk;  /,  ovum  con- 
taining tadpole-shaped  embryo,  seen  from  the  side;  g,  abdominal  view  of  the  same;  h,  ovum 
with  worm-shaped  embryo;  i,  embryo  escaping  from  the  shell;  k,  embryo  that  has  escaped 
and  is  capable  of  motion.  (After  Heller.) 

passes  into  the  appendix.  After  being  impregnated  it  passes  on 
toward  the  rectum.  The  statement,  which  is  often  encountered  in 
books,  that  the  rectum  is  the  real  home  of  oxyuris  is  incorrect. 
Young  worms  and  males  are  found  in  the  small  intestine. 

Development. — When  the  eggs  are  swallowed  the  covering  falls  olT 
in  the  stomach  and  the  embryo  grows 
in  the  small  intestine,  being  found 
from  the  duodenum  to  the  ileo-csecal 
valve  in  all  stages  of  development. 
The  impregnated  females  pass  on 
into  the  colon,  but  the  males  remain 
in  the  ileum,  where  they  may  some- 
times be  found  in  masses  of  a  dozen 
or  more,  without  any  female,  in  a  col- 
lection of  mucus  near  the  ileo-ca3cal 
valve.  The  eggs  are  never  dei)0sited 
in  the  cfecum  or  first  portions  of  the 
colon,  but  may  be  found  at  times  in 
the  lower  portions  f)f  the  colon. 
Most  commonly,  however,  the  eggs 
are  not  deposited  until  the  worm  has    Fio.  so.— Malo  Oxyurls  casting  its  Skin. 
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passed  out  of  the  rectum.  There  is  no  intermediate  host.  Infection 
takes  place  through  the  swallowing  of  fructified  ova  in  a  partially 
dried  state.  The  danger  of  infection  is,  of  course,  increased  by  want 
of  cleanliness. 

Syiiipiovis.— The  most  frequent  symjitom  is  pruritus  ani  due  to 
the  irritation  produced  by  the  sharp  end  of  the  female  as  she  passes 
out  of  the  rectum.  Often  the  itching  begins  only  after  the  patient 
has  gone  to  bed.  The  symptom  is  not  uncommonly  referred  by  the 
laity  to  hemorrhoids.  If  one  is  called  to  see  a  child,  suffering  per- 
haps from  great  nervous  irritability  caused  by  the  itching,  simple 
inspection  of  the  anus  will  frequently  establish  the  diagnosis ;  some- 
times, indeed,  it  will  be  found  to  be  absolutely  alive  with  these  little 
parasites. 

More  serious  are  the  reflex  symptoms  occasionally  observed  in 
persons  of  nervous  temperament;  among  these  are  epileptiform 
attacks,  chorea,  jjseudo-meningitis,  reflex  paralyses,  and  facial  tics. 

Unusual  Localization. — Cases  have  been  reported  of  the  presence 
of  oxyuris  in  vomited  matters,  and  in  the  nose  and  the  buccal  cavity. 
That  the  parasite  may  enter  the  vagina,  and  there  cause  itching 
which  may  even  lead  to  masturbation,  can  readily  be  understood. 
Irritation  of  the  bladder  and  involuntary  passing  of  urine  may  also 
be  caused  by  oxyuris.  Lallemand  places  thread-worms  among  the 
causes  of  involuntary  seminal  emissions. 

Prophylaxis. — Since  Zenker  has  shown  that  the  ova  of  oxyiiris 
quickly  perish  in  the  faeces  and  in  water,  we  need  not  as  a  rule  fear 
infection  through  drinking-water.  Infection  probably  occurs  most 
frequently  through  direct  transportation  on  the  unwashed  hands  of 
the  host;  the  eggs  may  readily  be  pushed  under  the  nails  of  chil- 
dren while  scratching  themselves,  and  hence  the  importance  of  en- 
forcing strict  cleanliness  in  children  who  are  already  suffering  from 
worms.  It  is  not  impossible  that  infection  may  occur  sometimes 
during  the  birth  of  the  child.  A.  Heller  has  found  many  young 
and  even  imi)regnated  females  in  the  appendix  of  a  five-weeks-old  in- 
fant. It  is  possible  also  that  ova  dried  by  the  sun  may  be  taken 
into  the  stomach  on  fruit,  radishes,  or  salads.  Cooks,  bakers,  raar- 
ketmen,  and  others  who  have  to  do  with  the  preparation  and  han- 
dling of  food  may  be  the  agents  of  infection. 

Trichocephalus  Hominis,  Schrauk. 

Synonyms:  Trichocephalus  dispar,  Eudolphi;  Mastigodes, 
Zeder;  Trichuris,  Biittner. 

This  worm  was  first  described  by  Morgagni  ("Epistolaa  Anatom.," 
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Fig.  90.— Trichocephalus  Dispar.    a.  Fe- 
male; ft,  male.  Natural  size.  (Heller.) 


XIV.,  42)  aud  later  (1761)  more  accurately  by  Koederer  and  Wagler. 
The  latter  showed  the  worm  to  Biittuer,  who,  mistaking  the  anterior 
for  the  posterior  extremity,  called  it  trichuris  ('V''?,  hair,  and  "'V'', 
tail) .  Goeze  was  the  first  to  recognize  the  Lead,  and  he  then  changed 
the  name  to  trichocephalus  {xsya^-v, 
head).  It  is  a  very  common  worm, 
the  most  widely  encountered  of  all 
intestinal  parasites,  being  found  in 
all  ijarts  of  the  world. 

Until  quite  recently  the  clinical 
significance  of  trichocephalus  was 
under-estimated,  and  even  yet  most 
writers  on  pathological  anatomy  and  the  jDractice  of  medicine  show  a 
considerable  lack  of  knowledge  on  this  j)oint. 

The  parasite  is  40  to  50  mm.  (l|—2  inches)  in  length,  the  male 
being  smaller  than  the  female.  The  head  end,  which  is  about  three- 
fifths  of  the  entire  length,  is  drawn  out  into  a  fine  thread;  the  tail 
end  is  not  so  thin,  being  up  to  1  mm.  {-^  inch)  in  thickness.  The 
male  has  a  spiral  body  from  the  end  of  which  the  spiculum  projects ; 
the  body  of  the  female  is  straighter  and  ends  in  a  blunt  extremity. 
The  ova  are  almost  lemon-shaped,  dark  brown  in  color,  0.05  mm.  in 
diameter.  The  female,  when  filled  with  eggs,  is  easily  distinguished 
in  the  intestinal  mucus  by  her  dark  color. 

The  eggs,  the  number  of  which  in  a  single  female  was  estimated 
by  Leuckart  at  58,000,  are  hatched  out  very  slowly.  They  may  lie 
for  months  in  a  moist  medium  (water  or  earth),  during  which  they  dis- 
play a  considerable  power  of  resistance  to  cold, 
and  may  then  be  taken  into  the  human  intes- 
tine and  there  develop  within  one  month  to  fully 
grown  nematodes.  In  an  experiment  iipon  a 
child,  Grassi  found  that  ova  appeared  in  the 
ffeces  four  Aveeks  after  the  eggs  had  been  in- 
gested. Leuckart  says  that  the  dispersion  of 
the  eggs  and  consequent  spread  of  infection  may  readily  occur 
through  wind,  rain,  or  dust,  and  that  the  eggs  may  be  ingested  on 
fruit  or  salads.  In  Kiel  the  number  of  cases  of  trichocephalus  rap- 
idly decreased  after  an  improvement  in  the  water-supply;  in  the 
years  1887-90  about  sixteen  per  cent,  of  the  inhabitants  were  infected, 
while  this  percentage  was  reduced  to  seven  in  the  years  1891-93. 

Geofjmphical  Z><>t/nZ»?</io??.— Trichocephalus  is  found  in  all  parts 
of  the  world  wherever  it  lias  been  looked  for.  We  find  statistics  rela- 
tive to  the  frcfjuency  of  its  occurrence  chiefly  in  German  university 
towns.    Thus,  in  Erlangen  the  parasite  has  been  found  in  11  per 
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cephalus Dispar  in  Pro- 
cess of  DevelopmeDt. 
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cent,  of  autopsies,  iu  Dresden  in  2.58  i^ev  cent.,  in  Greifswald  in  45, 
in  Basle  in  23,  and  in  Kiel  in  13  to  19  per  cent,  of  autopsies.  In 
Munich,  Banik  found  evidences  of  the  parasite  in  eight  out  of  one 
hundred  examinations  of  the  fa3ce8  of  living  children,  and  Friedrich 
found  the  worm  in  9  per  cent,  of  autopsies.  In  the  Erlangen  insane 
asylum  the  parasite  was  found  iu  55  per  cent,  of  the  autoijsies :  an 
evident  consequence  of  the  uncleanly  habits  of  the  inmates.  We 
possess  less  definite  information  concerning  other  countries.  In 
Paris,  Pascal  and  Merat  (in  the  early  part  of  the  nineteenth  century) 
found  the  worms  in  almost  every  autopsy.  Cobbold  says  that  triclio- 
cephalus  is  common  in  Great  Britain ;  less  so  in  Scotland,  however, 
than  in  England.  As  to  its  frequent  occurrence  in  Italy,  Dubini 
remarks  that  it  is  missed  in  only  exceptional  cases  of  post-mortem 
examination.  The  parasite  is  also  common  in  Japan,  Sumatra,  Syria, 
Egypt,  and  Nubia.  Weinland  says  that  it  is  not  very  frequently 
encountered  in  the  eastern  United  States.  Lutz  found  it  in  Hawaii, 
and  says  that  it  is  common  also  in  Brazil. 

The  usual  habitat  of  the  trichocephalus  is  the  caecum,  sometimes 
the  ajjpendix ;  I  have  seen  it  also  in  the  lower  part  of  the  ileum. 
When  the  worms  are  present  iu  great  numbers  the  entire  large  intes- 
tine may  be  occupied  by  them.  The  number  is  usually  small,  from 
three  or  six  to  twenty,  which  explains  the  rarity  of  serious  conse- 
quences from  the  presence  of  the  parasite. 

The  symptoms  are  local  (catarrhal  diarrhcea)  and  reflex  (aphasia, 
etc.).  The  diagnosis  can  usually  be  readily  made  from  the  peculiar 
shape  of  the  ova.  The  i)assage  of  living  worms  in  the  stools  seems 
to  occur  but  rarely.  Even  in  diseases  characterized  by  diarrhoeal 
discharges,  such  as  typhoid  fever  or  cholera,  the  parasite  usually 
retains  its  hold  in  the  intestine,  and  it  also  appears  to  resist  the 
action  of  purgatives.  J.  Wichmann  says  that  the  worm  does  not 
bore  into  the  intestinal  mucosa,  but  buries  itself  in  the  folds  of  the 
mucous  membrane,  and  is  thus  able  to  escape  being  carried  away  iu 
the  faeces.  Moosbrugger  has  noted  the  occurrence  of  small  ulcera- 
tions when  the  parasites  were  present  in  great  numbers.  It  is  possi- 
ble, however,  that  this  may  be  due  to  chemical  action.  We  know  that 
the  ascaris  secretes  an  irritating  substance  which  can  produce  urti- 
caria, and  it  may  be  that  the  trichocephalus  excretes  something  that 
acts  as  a  destructive  irritant  to  the  mucous  coat  of  the  intestine. 

Moosbrugger  has  reported  the  case  of  a  boy,  a  year  and  a  half 
old,  who  had  from  ten  to  twenty -four  passages  a  day ;  he  had  occasional 
colic  but  no  vomiting,  and  enjoyed  a  good  appetite.  An  examina- 
tion of  the  fiGces,  made  by  Leichtenstern,  of  Cologne,  showed  in  one 
specimen  7,300  eggs,  iu  another  10,400  eggs  in  a  cubic  centimetre.  If 
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we  estimate  the  daily  amount  passed  at  500  or  GOO  c.c,  there  would 
have  been  in  the  neighborhood  of  5,000,000  passed  per  day ;  this 
would  indicate  the  presence  of  from  1,000  to  2,000  female  worms 
in  the  intestine.  On  one  occasion,  during  a  prohqjse  of  the  rectum, 
the  mother  removed  26  worms  with  her  finger.  The  child  had  a 
habit  of  putting  earth  into  his  mouth  whenever  he  was  in  the  gar- 
den, and  an  examination  of  this  earth  showed  the  presence  of  a  large 
number  of  trichocephalus  eggs. 

Another  case  reported  by  the  same  observer  was  that  of  a  three- 
year-old  boy  who  was  pale  and  weak  and  suffered  from  colic  and 
diarrhoea.  The  motions  were  of  a  dirty-yellow  color,  viscous,  and 
slimy.  The  child  died  of  croup.  At  autopsy  Avorms  were  found  in 
clumps  of  twenty  or  thirty  throughout  the  large  intestine  from  the 
ileo-cfEcal  valve  to  the  internal  sphincter  ani.  The  ova  numbered 
about  3,000  to  the  cubic  centimetre,  or  about  1,500,000  in  the  entire 
amount  of  fecal  matter  usually  passed  in  the  twenty-four  hours. 
There  were  a  number  of  small  ulcers  and  cicatrices  in  the  transverse 
and  descending  portions  of  the  colon.  These  ulcers,  as  well  as  the 
frequent  admixture  of  blood  in  the  stools,  were  without  doubt  due  to 
the  action  of  the  parasites. 

Dracunculus  Persarum,  Kiimpfer. 

Synonyms:  Pilaria  medinensis,  Gmelin;  Guinea-worm,  Vena 
medinensis  of  the  Arabic  physicians;  Dracontion  of  the  ancient 
Greeks. 

The  first  notice  we  have  of  this  worm  is  by  the  geographer 
Agatharchides  of  Knidos  (Plutarch's  Symposium),  and  frequent  men- 
tion is  made  of  it  by  the  ancient  Grecian  and  the  Arabic  physicians. 

Anatomy. — The  parasite  is  from  50  to  over  100  cm.  (20  to  40 
inches)  in  length,  and  is  about  1.70  cm.  (f  inch)  in  diameter.  Its 
color  is  whitish.  The  head  end  is  provided  with  six  papillne,  the 
tail  is  sharp  and  curved.  There  is  neither  amis  nor  vulva  in  the 
adult  female,  the  intestine  ending  in  a  pointed  cul-de-sac.  The  body 
is  filled  with  the  uterus  which  contains  innumerable  embryos  which 
have  an  awl-like  tail.  The  uterus  is  connected  with  a  thin  spiral 
ovary.  The  male  worm  had  never  been  found,  until  E.  Havelock 
Charles  of  the  Bengal  Medical  Service  discovered  a  pair  in  copula- 
tion in  the  mesentery.  Tlie  female  was  148  mm.  in  lengtli  and  had 
in  the  middle  of  her  body  a  second  worm  about  one-third  as  long. 
There  were  no  embryos  in  the  body  of  the  female.  Tlio  author 
bel  ieves  tliat  the  female  leaves  the  intestine  by  way  of  the  mesenterj'' 
with  the  male,  and  while  the  latter,  after  fulfilling  liis  sexual  function, 
Vol.  VIII.— 38 
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dies,  the  former  passes  on  iuto  the  connective  tissue  of  its  host. 
Charles  found  calcified  male  worms  in  the  mesentery  ("Scientific 
Memoirs  of  the  Medical  Officers,"  Calcutta,  Part  VII.,  1892).  The 
author's  observation  that  the  male  was  connected  with  the  centre  of 
the  female  lends  confirmation  to  Carter's  assumption  that,  judging 
fron  the  arrangement  of  the  genital  apparatus,  the  vagina  should  be 

in  the  centre  of  the  bod}'. 
It  is  easy  to  believe  that 
the  vagina  becomes  oblit- 
erated after  copulation, 
as  it  seemingly  does  not 
fulfil  the  function  of  a 
parturient  canal. 

The  possibility  that 
this  worm  is  partheno- 
genetic  was  suggested  by 
V.  Siebold  and  also  by 
Leuckart. 

Symjitoms. — The  dra- 
ciinculus,  when  its  em- 
bryos are  mature,  seeks 
the  external  surface  of  the 
body.  At  the  point  where 
it  reaches  the  skin  the 
latter  becomes  red  and 
jiainful  and  is  the  seat  of 
an  indistinct  fluctuation 
that  may  lead  to  the  erro- 
neous diagnosis  of  an  ab- 
scess. If  left  to  itself  the 
worm  soon  perforates  the 
skin  by  a  minute  opening 
through  which  its  head 
may  be  seen  extruding.  The  favorite  spot  for  these  perforations  is 
the  dorsum  of  the  foot  and  about  the  malleoli,  though  sometimes  the 
legs,  less  often  the  thighs,  and  very  rarely  the  skin  of  the  thorax  is 
the  place  of  exit  of  the  worm.  The  parasite  has  been  observed  in 
the  mesentery,  in  the  retro^jeritoneal  tisst;e,  and  in  that  surround- 
ing the  iliac  vessels.  Less  frequently  it  has  been  found  in  the  scro- 
tum, the  penis,  and  the  orbital  cavity. 

Geocpri'pMml  Distribution. — The  parasite  ^s  found  in  all  tropical 
regions  of  Asia,  Africa,  and  America  (see  chart  on  opposite  page). 
Development  and  Mode  of  Infection. — Since  the  mature  dracunculus 


Fig.  92.— Guinea- worm,    a.  Heart,  x  10;  6,  tail,  X  18;  c 
larva,  X  500.    (After  Cobbolcl.) 
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is  a  closed  sac  filled  with  embryos,  the  latter  can  reach  the  exterior 
ouly  by  rupture  of  the  body  of  the  mother.  Such  of  these  as  find 
their  way  into  ponds  and  pools  gain  entrance  into 
the  body  of  a  small  crayfish,  where  they  attain  a 
length  of  about  2  mm.  They  are  taken  into  the 
intestine  of  man  in  the  drinking-water  and  thence 
wander,  as  stated  above,  into  the  mesentery  and 
connective  tissues. 

It  has  been  supposed  by  some  that  the  embrj'^os 
may  enter  the  body  through  the  sole  of  the  foot 
or,  in  water-carriers,  through  the  skin  of  the  back. 
Biit  this  is  contrary  to  all  that  we  know  of  the 
mode  of  invasion  of  the  other  nematodes.  Those 
who  hold  to  this  theory  (Bastian,  Bruce,  and 
others)  adduce  in  supf)ort  of  it  that  the  parasites 
are  found  most  frequently  in  just  those  parts  of 
the  body  that  are  oftenest  brought  in  contact  with 
water  or  marshy  soil.  It  must  be  confessed,  al- 
though we  incline  to  accept  the  drinking-water 
theory,  that  we  have  as  yet  found  no  satisfactory- 
explanation  of  the  preference  of  the  worm  for  the 
lower  extremities. 

In  1672  Bartholin  endeavored  to  identify  the 
fiery  serpents  of  Moses,  described  in  Numbers 
xxi.  6,  with  the  dracunculus,  and  Ktichenmeister 
in  1855  also  treats  of  this  subject,  coming  to  the 
conclusion  that  the  fiery  serpents  could  have  been 
none  other  than  the  filaria  medinensis.  I  do  not 
regard  this  view  as  tenable.  In  the  first  place, 
the  Mosaic  account  states  that  "much  peojile  of 
Israel  died, "  but  infection  by  the  guinea-worm  is 
not  attended  with  any  great  mortality ;  and  sec- 
ondly, biblical  critics  are  not  agreed  as  to  the  pest  of  fiery  serpents, 
many  of  them  regarding  the  account  as  mythical. 


Fig.  93.— Outline  of  Fe- 
male Guiuea-n'orm. 
(After  Cobbold.) 


Eustrongylus  Gigas,  Diesing. 

Although  it  is  held  by  many  writers  that  this  parasite  does  not 
Vjelong  to  the  fauna  of  Homo  sapiens,  it  nevertheless  seems  projier  to 
include  a  description  of  the  worm  in  the  jn-esent  article.  We  find  in 
the  literature  only  three  doubtful  cases  of  the  discovery  of  eustron- 
gylus in  man.  One  examj)le  is  found  in  the  Hunteriau  Museum  in 
Loudon,  which  is  labelhid  as  having  been  removed  from  the  kidney 
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by  E. 


Fio.  94.  —  Eustrongylus 
as  Pictured  by  Blasius 
a«74). 


of  man ;  but  there  is  no  accompanying  history  of  the  case  nor  any 
details  of  the  post-mortem  findings.  The  other  is  a  case,  reported 
Blanchard,  of  a  man  in  Bucharest,  in  whose  bladder  was 
foimd  a  worm  87  cm.  in  length.  But  there  is  no 
certain  proof  that  this  worm  was  an  example  of 
eustrongylus.  Litten,  of  Berlin,  reports  upon  a 
kidney  that  was  sent  to  him  by  Sachs  Bey  of 
Cairo.  It  was  removed  from  the  body  of  a  Fellah 
dead  of  pneumonia.  Two-thirds  of  the  kidney 
Avas  converted  into  a  leathery  sac,  containing  a 
male  worm.  There  were  no  symi^toms  during  life,  neither  haema- 
turia  nor  albuminuria.  Moscato  reports  a  very  doubtful  case  of  an 
hysterical  woman  who  suffered  from  chyluria  and  severe  nervous 
troubles.  After  the  alleged  passage  of  a  worm  9  cm.  in  length  the 
chyluria  and  nervous  symptoms  disappeared.  Four  months  later  a 
worm  of  exactly  the  same  ai^pearance  was  passed.  The  author  called 
the  parasite  a  eustrongylus,  but  he  gives  no  zoological  description. 
It  was  probably  a  case  of  malingering. 

The  fact,  however,  that  the  worm  is  a  cosmopolitan,  infesting  car- 
nivora  and  also,  though  seldom,  the  herbivora,  renders  it  not  unlikely 
that  it  should  be  found  in  man  as  well,  even  though  we  possess  no 
authentic  evidence 


of 


in  hundreds 
thousands  of  au- 
topsies of  its  hav- 
ing been  found. 

The  female  eu- 
strongylus varies 
in  length  from  26 
to  100  cm.  (10  to 
40  inches),  and  in 
thickness  from  5 
to  12  mm.  to  ^ 
inch) ;  the  male  at- 
tains a  maximum 
length  of  35  cm. 
(14  inches).  The 
color  is  red.  The 


Fig.  95.— Eustrongylus  in  the  Kiduey  of  a  Dog. 


(After  EaiUiet.) 

projects  the 


male  has  a  bell-shaped  bursa  copulatrix  from  which 
spiculum. 

The  eggs  are  ellipsoidal,  66  //  long,  43  broad.  On  the  upper 
surface  of  the  ova  are  found  little  depressions  surrounded  by  elevated 
borders ;  the  poles  are  flat ;  the  color  of  the  eggs  is  broAvn. 
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The  presence  of  the  parasite  in  the  kidney  wonld  naturally  cause 
pain  and  urinary  troubles  of  various  sorts;  hjematuria  would  be 
present,  and  the  discovery  of  the  ova  in  the  urine  would  establish  the 
diagnosis.  Aducco  {Rifoiina  3Iedica,  No.  66,  1888)  has  found  these 
ova  in  the  urine  of  a  dog.  Henle  once  found  in  the  bloody  urine 
of  a  man  bodies  which  he  could  regard  only  as  nematode  eggs.  Un- 
fortunately the  case  was  subsequently  lost  sight  of. 

Ankylostomum  Duodenale,  Dubini. 

Synonyms :  Anchylostoma  *  duodenale,  Dubini ;  Strongylus  quad- 
ridentatus,  v.  Siebold;  Dochmius  ankylostomum,  Molin;  Sclerostoma 
duodenale,  Cobbold;  Strongylus  duodenalis,  Schneider;  Dochmius 
duodenalis,  E.  Leuckart;  Uncinaria  duodenalis,  Eailliet. 

History. — This  important  nematode  was  discovered  by  Angelo 
Dubini,  of  Milan,  in  May,  1838,  in  the 
body  of  a  i)easant  woman  who  had  died 
of  pneumonia.  Four  years  and  a  half 
later  the  same  observer  found  another 
example  of  the  parasite  in  the  jejunum, 
and  thereafter  found  it  frequently,  often 
in  great  numbers.  W.  Griesiuger  was 
the  first  to  recognize  the  relation  of  the 
parasite  to  a  peculiar  and  very  severe 
form  of  anaemia  which  he  had  noticed 
among  all  classes  of  Egyptians  and  to 
which  he  had  given  the  name  Egyptian 
chlorosis.  This  observation  remained, 
however,  for  a  long  time  unappreciated, 
until  Wucherer's  publications  in  1866 
and  1872  confirmed  in  every  respect 
the  deductions  of  Griesinger. 

Anatomy. — The  worm  is  nearly  cylindrical  in  shape,  from  0.4  to  1 
mm.  (7^(5-  to  -jV  inch)  in  diameter,  and  from  6  to  18  mm  to  f  inch) 
in  length.  It  is  yellov/ish  or  grayish-white  in  color  with  translucent 
edges.  Between  1.5  and  2  mm.  from  the  head  end  may  often  be  seen 
a  black  point  which  is  the  beginning  of  the  intestine.  If  this  con- 
tains unchanged  blood  it  will  have  a  red  color,  but  if  not  it  is  gray. 
The  males  are  more  slender  and  more  transparent  than  the  females 
by  reason  of  the  less  extensively  develoi)ed  sexual  organs.  The 


*  The  word  slioiild  properly  be  written  ankylostoiiia,  from  uyKvTiui ;  there  is  no 
Greek  word  uyx'V-'":  to  justify  this  spelling. 


698 


HIJBEB — ANIMAL  PAKASITES. 


head  eud  is  always  bent  backward.  The  tail,  Avhich  can  always  be 
distiugiiiahed  by  the  swelling  at  the  cud  (the  bursa  coijulatrix)  is 
much  more  curved  than  the  head,  sometimes  appeariug  even  to  be 
rolled  up. 

The  length  of  the  mature  male  is  from  6  to  11.5  mm.  The  diam- 
eter is  nearly  the  same  for  the  posterior  two-thirds  (about  0.5  mm,). 


Fio.  97.— Ankylostomum  UuoUenale.   Bursa  copulatrix  of  tlie  male.   (After  Schulthess.) 

but  the  anterior  third  gradually  tai^ers  down  and  ends  as  a  truncated 
cone  at  the  head.  The  female  is  usually  larger,  C  to  15  mm.,  and 
much  thicker,  about  1  mm.  The  diameter  diminishes  towards  the 
head,  and  the  posterior  end  tapers  off  for  the  last  millimetre  into  a 
cone.  The  female  is  usually  found  slightly  curved  dorsally.  The 
number  of  females  is  much  larger  than  that  of  males,  but  the  relative 
proportions  vary  greatly  in  different  cases. 

The  ova,  according  to  the  measurements  of  Schulthess,  are  about 
0.0602  in  length  and  0.0882  in  breadth.  Perroncito's  measurements 
give  a  length  of  0.052  and  a  breadth  of  0.032. 

According  to  Leichtenatern  the  active  migration  of  the  worms 
begins  at  the  time  of  the  first  copulation,  in  the  fifth  week.  Young 
worms  change  their  place  quite  frequently,  whence  the  hemorrhage, 
colic,  and  acute  ancemia  encountered  at  an  early  period  after  infec- 
tion. The  union  between  the  male  and  female  is  very  firm,  so  firm, 
indeed,  that  in  attempting  to  pull  the  male  away  its  body  will  tear 
before  separation  takes  place.    The  union  lasts  several  days. 

Under  favorable  conditions,  to  which  lielongs  a  certain  degree  of 
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temperature,  the  ova  develop  outside  of  the  body  into  rhabditis-like 
larvse  which  become  euclosed  in  a  protecting  envelope — the  so-called 
encysted  stage.  These  "encysted"  larvte  may  become  dry  and, 
according  to  von  Schopf,  be  carried  about  in  the  dust  and  so  contami- 
nate the  food  and  water.  When  they  have  reached  the  ui^per  i)ortion 
of  the  small  intestine  they  become  developed  into  mature  worms. 
The  relatively  high  temperature  of  the  atmosphere  in  mines  and  tun- 
nels favors  the  evolution  of  the  ankylostomum.  A  temperature  below 
25*^  or  30''  C.  (77°-86°  F.)  retards  or  even  prevents  the  development  of 
the  parasite.  The  free  l&rvaa  are  hatched  by  the  end  of  three  days 
and  in  nine  days  the  "  encysting"  stage  is  complete.  The  larvse  seek 
the  surface  of  the  fecal  iliass,  and  in  this  they  are  favored  by  the  soft- 
ening and  disjiersion  caused  by  rains. 

The  further  development  of  the  encysted  larvaa  takes  place  on  the 
mucosa  of  the  ui^per  portion  of  the  small  intestine,  and  not,  as  in  the 
ease  of  the  strongylus  tetracanthus  of  the  horse,  in  the  submucous 
coat.  The  ova  appear*  in  the  dejections  in  four  or  five  weeks  after 
the  ingestion  of  the  larvjB. 

According  to  Angelo  Dubini,  a  portion  of  intestine  filled  with  a 
mass  of  mucus  containing  ankylostoma  appears  at  first  sight  as  if 


Fio.  98.— Ora  of  Ankylostotnuin,  showing  the  Development  of  the  Embryo.   (After  Perroncito.) 

filled  with  fecal  matters.  Externally  the  gut  appears  tolerably  thick 
and  of  a  wliitish-gray  color,  so  that  one  may  often  recognize  the  pres- 
ence of  the  parasites  before  ojiening  the  intestine.  Occasionally, 
however,  the  worms  are  f(jund  without  much  mucus,  and  then  the 


0 
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gut  appears  thin  and  of  a  yellow  or  reddish-yellow  or  whitish  color. 
The  coats  of  the  intestine  may  be  normal  or  thinned,  and  its  mucosa 
is  not  always  altered.  In  manj'  cases,  hoAvever,  especially  when 
chronic  diarrhu3a  has  existed,  there  is  a  fine  punctate  appearance  of 
the  mucosa.  These  jjoints,  which  give  a  shaven-chin  appearance  to 
the  mucous  membrane,  are  found  under  a  sti'ong  lens  to  be  made  uj) 
each  of  five  or  ten  fine  punctures.  In  some  cases  the  number  of 
worms  is  so  great  as  to  be  a  direct  cause  of  sickness  and  death. 
Leichtenstern  has  remarked  that  the  number  of  ecchymoses  in  the 
intestinal  mucous  membrane  is  greatest  during  an  early  period  of 
infection.  This  is  in  accordance  with  the  observed  fact  that  intesti- 
nal hemorrhage  is  most  marked  and  annemia  is  most  rapidly  progres- 
sive in  the  early  stages.  The  older  worms  are  less  active,  and  in 
cases  of  long  standing,  furthermore,  the  host  is  very  antemic  and  the 
ecchymotic  points  are  paler  and  less  readily  noticed. 

W.  Griesinger  says  that  the  bodies  of  those  who  have  sufi^ered 
with  a  high  degree  of  chlorosis  show  the  presence  of  oedematous 
infiltrations  in  various  parts,  relaxed  pale  muscles,  and  general 
anjemia,  especially  of  the  brain,  the  lungs,  and  the  gastric  and  in- 
testinal mucous  membrane.  The  heart  is  usually,  though  not  al- 
ways, enlarged,  the  left  heart  often  being  both  hypertroj^hied  and 
dilated ;  the  myocardium,  especially  its  inner  portion,  is  very  pale ; 
the  endocardium  is  often  thickened  and  dull  in  api^earance,  and 
the  valves  participate  in  the  change.  The  veins  are  usually'  emptj^ 
but  in  the  heart  are  found  small,  soft,  brownish  coagula ;  often,  how- 
ever, the  heart  and  large  vessels  contain  a  watery  light-red  fluid  con- 
taining a  few  large  pale  blood  coriDUScles.  The  spleen  and  kidneys 
are  very  often  lardaceous  and  waxy,  or  the  sjjleen  and  still  more  fre- 
quently the  liver  present  a  certain  degree  of  atrophy.  The  following 
case,  one  of  the  last  observed  by  Griesinger  in  Cairo  (Aiiril  17th, 
1852) ,  is  interesting : 

The  subject  was  a  rather  stout  young  man,  about  20  years  of 
age,  a  soldier.  The  cause  of  death  was  reported  to  have  been  diar- 
rhoea. At  the  autopsy  all  the  organs,  especially  the  brain  and  lungs, 
were  in  a  high  degree  ansemic  and  the  latter  were  (Edematous.  The 
left  ventricle  was  dilated  with  thickened  walls,  and  the  entire  heart 
muscle,  but  especially  the  inner  strata,  was  A^ery  i)ale  and  in  part 
fatty  degenerated;  the  valves  were  normal;  some, soft  coagula  were 
found  in  the  heart.  In  the  peritoneal  cavity  was  a  small  amount  of 
an  oily  exudation.  The  liver  was  about  half  its  normal  size,  flabby, 
light  brown,  and  bloodless;  the  bile  was  abundant  and  of  a  dark- 
brown  color;  some  fibrinous  coagula  were  fcmnd  in  the  portal  vein. 
The  spleen  was  small,  firm,  and  anjemic.  The  kidneys  Avere  pale, 
hard,  and  lardaceous ;  the  bladder  was  filled  Avith  clear  Avatery  urine. 
The  gastric  and  intestinal  mucosa  Avas  auajmic  through  its  Avhole 
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extent ;  the  colon  contained  formed  fecal  matters  witli  mxicli  blood ; 
the  duodenum,  tlie  entire  jejunum,  and  the  njjper  half  of  the  ileum 
were  tilled  with  fresh,  red,  only  partially  coagulated  blood.  Thou- 
sands of  ankylostoma  were  attached  to  the  mucous  membrane  of  the 
small  intestine,  each  one  with  an  ecchymosis,  resembling  that  from 
the  bite  of  a  leech,  surrounding  its  point  of  attachment. 

The  symptoms  indicative  of  the  presence  of  ankylostoma  vary 
according  to  the  stage  of  the  disease,  and  also  according  to  the  con- 
stitution, the  age,  and  the  sex  of  the  person  infested.  Apart  from  the 
presence  of  ova  in  the  dejecta  there  are  no  pathognomonic  signs  of 
the  intestinal  trouble.  Leichtenstern  says  that  in  addition  to  the 
anaemic  symjitoms,  the  sufferers  complain  of  a  jjoor  appetite  and  of 
an  unpleasant  sensation  of  pressure  and  fulness,  seldom  pain,  in  the 
epigastrium,  and  they  frequently  have  diarrhoea.  These  symfjtoms 
are  often  noted  at  the  beginning  of  the  trouble.  In  some  cases  in- 
tense colic,  resistant  to  even  large  doses  of  morphine,  is  present.  Con- 
stipation is  a  common  symptom  later,  but  diarrhoea  with  bloody  and 
slimy  discharges  is  infrequent.  Leichtenstern  constantly  found  Char- 
cot-Piobin's  crystals  in  the  faeces.  As  remarked  above,  intestinal  hem- 
orrhage is  seen  most  frequently  in  early  stages.  According  to  Lutz's 
exjjerience  in  Brazil  hemorrhage  occurs  with  tolerable  freqtiency  in 
old  chronic  cases,  but  the  attacks  occur  at  rather  long  intervals. 
European  observers,  however,  have  noted  hemorrhage  as  of  rare 
occurrence.  Since  the  bleeding  proceeds  from  the  bites  of  the  para- 
sites, the  blood  has  to  pass  through  the  greater  part  of  the  intestine, 
and  therefore,  unless  very  great  in  amount  and  very  rapidly  poured 
out,  will  be  much  altered  before  being  passed  from  the  bowel. 

Anaemia  is  a  very  characteristic  symjjtom  of  ankylostoma  inva- 
sion. Under  the  name,  "Egyptian  chlorosis,"  Griesinger  describes 
the  condition  very  well.  "The  symptoms  of  this  disease,"  he  says, 
"are  simply  those  of  ana3mia.  The  milder  cases  are  characterized 
by  a  general  pallor  of  the  skin  and  mucous  membranes,  a  murmur  in 
the  jugular  vein,  a  tendency  to  palpitation  and  habitually  rapid 
pulse,  and  fatigue  after  slight  exertion.  The  patients  are  usually  not 
emaciated,  often  indeed  rather  fat  and  presenting  a  bloated  appear- 
ance. Slight  digestive  disturbances  are  as  common  as  in  true  chlo- 
rosis. In  more  advanced  cases  the  patients  usually  emaciate  and 
suffer  from  oedema  of  the  lower  extremities  and  of  the  eyelids.  The 
skin  becomes  of  a  dirty  pale-yellow  or  gi-eenish-white  color,  wrinkled, 
loose,  dry,  scaly,  and  cool.  Tlie  conjunctiva  is  bluish-white,  the  lips 
are  deadly  pale,  and  the  mucous  membranes  everywhere  are  pallid. 
Tliere  is  great  weakness,  wandering  pains  are  felt  in  the  extremities, 
and  the  intensity  of  the  cardiac  impulse  is  such  as  we  have  never 
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seen  the  like.  The  pulse  is  very  frequent  aucl  small,  h  blowing  sound 
can  be  heard  in  all  the  larger  arteries,  and  in  the  veins  of  the  neck  are 
a  loud  murmur  and  a  very  perceptible  thrill.  The  patients  often 
suffer  with  vertigo,  frontal  and  temporal  headache,  and  tinnitus 
aurium.  The  breathing  is  rapid  and  dyspnoea  occurs  on  slight  exer- 
tion. The  urine  is  abundant  and  pale ;  it  seldom  contains  albumin. 
The  appetite  is  often  wonderfully  good,  but  sometimes  there  is  some 
gastric  disturbance  with  coated  tongue;  the  liver  is  reduced  in  size." 
Patients  in  this  condition  of  chlorotic  marasmus  may  live  with  care 
for  a  long  time,  but  acute  intercurrent  diseases  are  a  source  of  great 
danger.  The  symptoms  observed  by  Wucherer,  Lutz, .  and  others 
were  very  similar.  Leichtenstern  counted  the  red  blood  corpuscles 
and  found  1,843,000  to  the  cubic  centimetre;  two  months  later,  after 
the  removal  of  the  parasites,  the  number  had  increased  to  4,862,000. 
In  another  case  he  noted  an  increase,  after  a  cure  had  been  obtained, 
from  1,875,000  to  4,900,000. 

As  the  worms  are  seldom  i^assed  spontaneously,  the  diagnosis  of 
infection  rests  upon  the  presence  of  the  ova  in  the  stools.  In  doubt- 
ful cases  a  tentative  dose  of  extract  of  male  fern  (5  gm.  in  gelatin 
capsule  or  keratin  pills)  may  be  given  with  the  result  of  causing  the 
dislodgment  of  some  of  the  worms.  Doliarin  has  been  used  hj 
Baumler  as  a  diagnostic  measure,  in  doses  of  4  gm.  (1  drachm) 
three  times  a  day ;  it  is  a  much  safer  remedy  than  male  fern.  Men- 
thol, in  four  doses  of  2  gm.  each,  has  been  used  with  success  for 
this  purpose  by  Sonsino. 

The  discovery  of  ova  in  the  faeces  not  only  renders  the  diagnosis 
certain,  but  from  their  number  one  may  form  an  estimate  of  the  num- 
ber of  female  worms  in  the  intestine.  According  to  Leichtenstern  it 
is  better  to  select  formed  fasces  for  the  examination,  and  it  is  an  error 
to  assume  that  the  eggs  are  more  numerous  in  the  mucous  shreds. 
The  fecal  masses  are  mixed  together  and  then  4  gm.  weighed  out  and 
mixed  with  100-150  c.c.  water.  A.  drop  of  this  mixture  is  examined 
under  the  microscope  and  the  number  of  eggs  counted.  This  is 
repeated  several  times,  the  mixture  being  constantly  stirred  so  that 
the  ova  shall  be  evenly  distributed  throughout,  and  then  a  computa- 
tion is  made  of  the  number  of  eggs  in  the  total  amount  of  ffeces 
passed.    The  formula  for  estimating  the  number  of  female  Avorms 

from  the  number  of  ova  is :  a;  =      in  which  a  =  the  number  of  eggs 

in  1  gm.  of  faeces,  and  x  =  the  probable  number  of  females  in  the 
intestine.  Thus,  if  we  have  found  the  number  of  ova  in  1  gm.  nf 
faeces  to  be  15,130,  the  number  of  female  worms  will  be  approxi- 
mately =  322. 
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Pathogenesis  of  the  Anamia. — There  would  appear  a  ^5rwri  to  be 
no  question  as  to  the  mode  of  origin  of  the  ansomia  in  ankylostomiasis. 
The  parasite  is  a  blood-sucker,  and  its  injurious  effects  are  naturally 
the  result  of  the  abstraction  of  blood.  But  it  may  be  objected  that 
the  anjvmia  often  exists  when  the  number  of  worms  is  too  small  to 
account  for  a  sufficient  loss  of  blood ;  again,  that  the  anaemia  may  be 
due  to  jjulmonary  or  cardiac  complications  and  persist  after  a  spon- 
taneous cure  of  the  ankylostomiasis.  In  answer  to  this  it  has  been 
said  that  the  bitten  points  may  continue  to  bleed  after  the  worm  has 
had  its  fill,  and  also  that  the  digestive  disturbances  caused  hj  the 
Ijresence  of  the  parasite  maj'  contribute  to  the  impovei'ishment  of  the 
blood.  We  find  anaemia  also  in  those  infested  with  bothriocephalus, 
although  the  latter  abstracts  no  blood.  In  this  case  the  alteration  in 
the  blood  is  attributed  to  the  action  of  a  leucomaine  elaborated  in  the 
presence  of  the  bothriocephalus,  and  it  is  possible  that  a  similar 
cause  may  be  active  in  the  anaemia  of  ankylostomiasis.  In  this  con- 
nection it  is  interesting  to  note  an  observation  of  Dubini  that  there 
is  a  peculiar  odor  attached  to  ankylostoma.  It  is  possible  that  this 
odor — if  it  exists,  for  Dubini  is  almost  alone  in  his  mention  of  it— may 
be  due  to  the  presence  of  some  leucomaine  or  product  of  decomposi- 
tion. Leichtenstern  found  the  bodies  of  the  worms  which  he  exam- 
ined filled  with  red  blood  corpuscles  closely  packed  together.  He 
believes,  with  Grassi,  that  the  parasites  live  upon  the  plasma  and 
that  they  are  exceedingly  wasteful  feeders,  abstracting  much  more 
blood  than  they  need  for  their  support.  J.  Ernst  holds  that  the 
anfemia  cannot  be  a  result  of  intestinal  indigestion,  for  were  it  so  the 
patients  would  emaciate;  whereas  it  is  Avell  known  that  they  often 
remain  fat. 

Geographical  Distribution.  —  Ankylostomiasis  is  a  widely  dis- 
tributed affection,  having  been  noted  by  various  observers  in  most 
of  the  countries  of  Europe,  in  Africa,  Asia,  Australia,  Soiith 
America,  and  the  Southern  United  States. 

ProphylMxis. — The  question  of  expense  is  one  that  interferes  with 
the  can-ying  out  of  the  most  perfect  proj^hylactic  measures.  It 
would,  for  exarajjle,  be  an  ideal  measure  if  all  newly  engaged  work- 
men were  examined  for  ankylostoma  with  a  view  to  the  exclusion  of 
all  who  might  be  infected.  The  discharges  of  the  men  should  be 
regularly  treated  with  a  two-  to  three-per-cent.  carbolic-acid  solution, 
preferably  with  the  addition  of  sidphnric  acid,  which  greatly  increases 
its  effect.  The  peoj)le  should  be  made  to  attend  strictly  to  personal 
cleanliness  and  should  be  given  the  o])])ortunity  of  frequent  bathing. 
Tbeir  for»d  should  be  well  cooked  and  the  water-sujjply  sliould  also 
receive  attention. 


604 


HUBEB — ANIMAL  PiUUSITES. 


Filaria  Sanguinis  Hominis,  Lewis. 


Sj-nonyms :  Filaria  Wucliereri,  da  Silva  Lima ;  Filaria  Bancrofti, 
Cobbolcl;  Filaria  Mausoni;  Tricliiua  cystica,  Salisbury;  Tricliina 
sanguinis  hominis  uocturna,  Manson. 

Tliia  j)arasite  was  first  seen  by  Demarquay,  in  1863,  iu  the  fluid 
from  a  galactocele.  It  was  discovered  again  by  Wucherer  in  1866. 
In  1868  Salisbury  found  the  eggs  in  the  urine.    Dr.  T.  R.  Lewis 

found  the  parasite  in  the  blood  in  1872. 
In  January,  1878,  Dr.  Patrick  Manson 
wrote  to  Cobbold  that  he  had  found  the 
larvEe  of  filaria  sanguinis  in  the  stomach 
of  a  female  mosquito.  After  the  mos- 
quito has  gorged  itself  with  blood  it 
repairs  to  stagnant  water  for  the  purpose 
of  digesting  the  blood  and  of  deposit- 
ing its  eggs.  During  the  four  or  five 
days  thus  consumed,  the  larvss  undergo 
changes,  escajje  into  the  water  and  are 
subsequently  taken  into  the  human  body 
with  drinking-water. 

There  are  several  varieties  of  filaria 
found  in  the  blood  of  man.  Among 
them  are: 

1.  Filaria  sanguinis  Jiominis  noctur- 
na,  a  white,  opaline,  hair-like  worm 
tapering  toward  the  ends,  which  are 
blunt.  The  male  is  83  mm.  long,  0.40 
mm.  in  thickness ;  the  mouth  is  unpro- 
vided with  i)apill8B,  but  there  are  four 
Ijairs  of  j)re-anal  and  four  of  post-anal 
papillae ;  there  are  two  unequal  spicula. 
The  female  is  155  mm.  long.  The  ova 
are  38  X  14  //-. 

2.  Filaria  sanguinis  Iwminis  diurm, 
or  Filaria  sanguinis  hominis,  var.  major. 

Only  embryos  of  this  variety  are  known ;  they  are  distinguished  by 
the  presence  of  granulations  in  the  body  axis.  They  were  found  iu 
the  blood  of  negroes  from  the  Congo  by  Manson,  but  were  present 
only  during  the  daytime. 

3.  Filaria  sanguinis  hominis,  var.  minor.  This  is  a  very  small 
variety,  the  embryos  being  only  0.2  mm.  long. 


Fig.  99.— Filaria  Sanguinis  Hominis. 
1,  Posterior  extremity ;  2,  uterus  and 
a  section  of  tlie  intestine;  3,  liead 
end;  4,  central  nervous  apparatus; 
5,  tlie  tail  end.  jlfoe,  mouth;  C,  in- 
testine :  Af,  anus.  (After  BUtschli.) 
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Czeruy  fouud  a  living  female  filaria  in  the  oxary  of  a  woman  from 
Kio  cle  Janeiro.    It  liad  the  appearance  of  a  tliin  thread,  7  cm.  in 
length.    The  width  of  the  body  in  the  centre,  where 
was  the  uterus  filled  with  ova,  was  0.170  mm.  The 
intestinal  canal  was  coiled  around  the  vagina  and  ute- 
ilU3iy    1.      rine  tubes.    The  vagina  was  a  long  tube  coiling  twice 
9Wwi     S      on  itself  before  reaching  the  uterus;  the  latter  was 
divided  in  its  course  into  two  parts ;  the  uterine  tubes 
were  united  to  the  ovaries  3  mm.  from  the  posterior 
end  of  the  worm.    The  details  of  the  anatomy  are 
shown  in  Figs.  30  and  31,  showing  an  unimpregnated 
female. 

The  tail  of  the  male  worm  is  sharply  curved,  and 
is  provided  with  two  spicula  of  unequal  length,  not 
projecting  but  retracted  just  within  the  cloaca.  The 
male  is  colorless,  but  the  females  are  of  a  distinct 
brownish  hue  (Manson,  British  Medical  Journal, 
April  21st,  1894). 

A  curious  fact  concerning  the  parasites  is  that 
observed  by  Manson  of  "filarial  periodicity,"  that  is 
to  say,  that  the  larvse  can  be  found 
in  the  blood  ovAj  after  sundown. 
Manson's  experiments  showed  that 
this  was  not  dependent  uidou  tem- 
perature, atmospheric  pressure,  the 
earth's  magnetism,  or  absence  of 
light.  "  It  has  been  pretty  conclu- 
sivel}'-  demonstrated,"  he  wrote, 
"that  the  immediate  cause  of  filarial  periodicity  is 
dependent  not  on  meteorological  conditions  resulting 
from  the  daily  revolution  of  the  earth,  but  on  the 
habits  this  great  fact  impresses  on  the  human  body." 
This  fact  was  also  noted  by  Wykeham  Myers  in  For- 
mosa and  Stephen  Mackenzie  in  England.  The  lat- 
ter showed  that  this  phenomenon  was  reversed  in  the 
case  of  day  sleepers,  seeming  thus  to  confirm  the 
theory  of  J.  Mortimer  Granville  that  it  was  depen- 
dent upon  certain  conditions  of  the  circulation  and 
of  the  chyle  flow  during  sleep. 

Geographical  Distribution. — Filariasis  is  a  dis- 
tinctly  troi)ical  affection,  its  limits  being  30°  north 
and  Houtli  latitude.    It  is  found  with  great  frequency 
£      iu  JJra:iil  and  many  of  the  West  India  Islands,  to  a 
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Fig.  101.— Filaria  San- 
guinis Hominis;  nat- 
ural size  of  a  worm 
found  alive  in  the 
ovary  by  Czemy. 
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lesser  degree  in  Mexico  and  the  west  coast  of  South  America,  and 
but  seldom  in  the  Southern  United  States.  It  occurs  in  the  South 
Sea  Islands,  Japan,  part  of  Australia,  a  large  portion  of  China  and 
India,  and  in  Egypt  (see  chart,  opposite  page  605).  At  the  Rome 
International  Congress  Dr.  Font  y  Tome  reported  that  he  had  found 
the  worm  in  Spain. 

The  Eelation  oe  Certain  Endemic  Diseases  to  Filaeiasis. 

Elejiluwtiasis  arabum  prevails  in  countries  in  which  fihiria  san- 
guinis hominis  is  found,  and  is  believed  by  Manson  and  others  to  be 
caused  by  the  parasite.  Manson  says :  "I  admit  the  possibility  that 
this  parasite  may  not  be  the  only  and  universal  cause,  and  that  the 
endemic  elephantiasis  of  the  South  Sea  Islands  may  be  the  residt  of 
lymphatic  disease  induced  by  some  pathological  agent  other  than  the 
filaria.  I  do  not  think  so;  but  the  possibility  of  this  must  be 
admitted."  He  examined  specimens  of  night-blood  from  eighty- 
eight  Cochin  Chinese  and  found  filarias  in  twenty-one ;  of  these  speci- 
mens fourteen  came  from  patients  with  elephantiasis,  and  only  one 
of  them  showed  filarise.  "Elephantiasis,"  he  says,  "is  caused  by 
the  infarction  by  filarial  jjroduct  of  the  lymphatic  glands  connected 
with  the  diseased  areas.  To  give  rise  to  the  infarction,  the  parent 
filarifB  must  lie  on  the  distal  side  of  the  glands.  In  this  position  it 
is  impossible  for  the  young  filarise  to  pass  the  blocked  glands  and  get 
into  the  general  circulation.  Therefore  the  person  least  likely,  in  a 
filarial  district,  to  have  filarise  in  his  blood  is  one  who  is  the  subject 
of  elephantiasis.  .  .  .  The  filaria,  by  the  very  fact  that  it  has  given 
rise  to  elephantiasis,  insures  the  absence  of  its  progeny  from  the 
circulation"  (British  Medical  Journal,  June  2d,  1894) . 

If  we  do  not  accej)t  the  parasitic  theory  in  explanation  of  elephan- 
tiasis arabum,  then  we  are  forced  to  the  conclusion  that  there  are  in 
the  tropics  two  forms  of  this  disease,  affecting  the  same  jiarts  of  the 
body,  found  in  the  same  districts,  and  characterized  by  the  same  sort 
of  fever,  inflammation  of  the  lymphatics,  and  skin  lesions;  that  there 
are,  in  fact,  two  diseases  identical  in  every  respect  save  only  that 
they  differ  in  their  causation.  This  supposition  is  so  unlikely  that 
few  will  on  reflection  maintain  it. 

Lymph  Scrotum.— The,  characteristic  feature  of  this  affection  is 
the  presence  of  vesicles  and  dilated  lymphatics  which  discharge  coag- 
ulable  lymph.  These  lymph  varices  vary  greatly  in  number  and 
size,  and  the  amount  of  fluid  discharged  varies  correspondingly  from 
a  drachm  or  two  to  as  much  as  fifty  ounces.  The  fluid  varies  m 
color  also,  being  in  some  cases  clear  .and  straw-colored,  in  others 
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milky  white,  salmon-coloved,  or  blood-red ;  it  coagulates  rapidly  aud 
spoutaueously.  Under  the  microscope  the  sedimeut  is  seen  to  con- 
tain an  abundance  of  blood  and  lymph  corpuscles,  and  in  five  cases 
out  of  six  a  careful  search  will  reveal  many  active  embryo  filarise. 
As  a  rule,  the  inguinal  aud  femoral  glands  are  much  enlarged,  soft, 
aud  doughy,  and  if  a  hollow  needle  is  introduced  lymph  escapes  in 
large  quautities.  A  notable  feature  of  lymph  scrotiim  is  the  frequent 
occurrence  of  an  erysipelatoid  inflammation  of  the  parts,  accompanied 
by  "elephautoid  fever"  (Fayrer).  This  fever  is  ushered  in  with  a 
severe  chill,  aud  ends  after  a  day  or  two  with  sweating.  Very  often 
abscess  forms  in  the  affected  tissues. 

Lymph  Vulva. — Under  this  title  Balz  reported  the  case  of  a  girl 
who  had  two  tumors  the  size  of  a  man's  fist  on  the  vulva.  These 
were  punctured  and  a  litre  of  milky  fluid,  containing  filaria  embryos, 
was  withdrawn. 

Chyluria. — This  affection,  found  almost  entirely  in  the  tropics, 
can  be  positively  attibuted  to  filariasis.  Dilated  lymph  vessels  are 
found  sometimes  in  the  kidney  alongside  the  tubules,  aud  they  give 
ujj  their  contained  fluid  either  by  rupture  or  through  diapedesis.  In 
other  cases  it  is  uncertain  whether  the  chyle  becomes  mixed  with  the 
urine  in  the  kidneys  or  in  some  portion  of  the  urinary  tract  below. 

Hcematochyluria. — In  some  cases  of  chyluria  red  coagula  are 
found.  Mauson  says,  in  explanation  of  this  red  color,  that  the  devel- 
opment of  the  Ij'mph  gradually  advances  until  in  the  thoracic  duct 
the  fluid  has  many  of  the  characters  of  blood  and  contains  red  and 
disk-shaped  corpuscles.  If  the  lyinph  is  obstructed  in  its  flow 
towards  the  blood-vascular  system,  there  is  still  no  reason  why  its 
normal  development  should  not  continue.  The  lymph  in  chyluria 
and  in  lymph  scrotum  is  therefore  often  of  a  reddish  hue,  if  it  has 
lain  for  some  time  in  the  lymphatics  of  the  part  and  has  continued  to 
develop. 

Ascites. — r.  Winckel  found  a  buttermilk-like  fluid  in  a  case  of 
ascites  in  a  woman  who  had  lived  nine  years  in  Surinam.  In  the 
fluid  was  found  also  an  enormous  number  of  small  thread-like  worms 
having  a  very  active,  serpentine  movement.  The  fluid  reaccumulated 
in  greater  amount  and  was  again  taken  away.  Soon  after  this  the 
I)atient  died  {iJeufsches  Arcliiv  fiir  Idimsche  IlecUcin,  p.  303,  1876). 

Filarial  Hmnoptysis.—k.  case  was  reported  by  Yamane,  of  Naga- 
saki, in  which  filariso  were  found  in  blood  coughed  up  from  the  lungs. 

The  parasites  may  escape  from  the  body  in  the  urine  or  in  the 
ffcces  {diarrhmi.  chylosn),  through  bursting  of  the  skin  in  lymph 
scrotum,  supi)uration  and  o])oniiig  of  thelym])hatic  glands,  or  through 
hemorrhages,  as  in  the  case  of  hioinoptysis  observed  by  Yamane. 
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Trichina  Spiralis  (Eichartl  Owen,  1885) . 

Hisiorical  Note. — The  microscopic  uematode,  Trichina  spiralis, 
was  discovered  by  Paget,  assisted  by  Eobert  Browu,  iu  1885,  but  was 
first  accurately  described  by  Eichard  Oweu  a  little  later.  It  was  theu 
for  a  quarter  of  a  ceutury  studied  as  a  mere  curiosity,  aud  its  true 
siguificauce  was  not  apijreciated  until  1860,  when  F.  A.  Zenker  made 
the  imjiortant  discovery  that  this  invisible  guest  was  able  to  compass 
the  death  of  its  host. 

The  following  are  the  conclusions  of  Cobbokl  concerning  the  his- 
tory of  trichinosis  and  the  part  played  in  it  by  various  investigators : 

1.  Mr.  Paget  first  actually  determined  the  existence  of  the  ento- 
zoon  which  was  subsequently  more  completely  described  by  Professor 
Owen.  Mr.  Paget  was  assisted  in  the  discovery  by  the  celebrated 
botanist  Eobert  Brown,  who  lent  his  microscope  for  the  purpose  of 
examination. 

2.  Professor  Owen  fii'st  scientifically  described  and  named  the 
flesh-worm  (trichina  spiralis)  in  the  published  transactions  of  a 
learned  society.  He  first  fuUj^  interpreted  the  true  nematoid  nature 
of  the  parasite. 

8.  Mr.  Wormald  had,  "more  than  once,"  previously  noticed  the 
characteristic  specks  "in  subjects  dissected  at  St.  Bartholomew's 
Hospital."  He  transmitted  the  individual  specimens  which  enabled 
Owen  to  draw  up  his  valuable  paper. 

4.  Mr.  Hilton  was  the  first  to  suggest  the  parasitic  and  animal 
nature  of  the  specks  observed  in  human  muscle.  He  anticipated 
Wormald  in  his  observation  on  the  "gritty"  particles  in  dissecting- 
room  subjects,  and  described  the  bodies  as  "  probably  depending  upon 
the  formation  of  very  small  cysticerci." 

5.  According  to  Dr.  Hodgkin  the  first  observation  of  these  little 
bodies  was  made  in  1828  by  Mr.  H.  Peacok.  The  latter  made  a 
dried  preparation  of  the  stemo-hyoideus  muscle  to  display  the 
specks.  That  preparation  is  the  oldest  in  existence  and  may  be  seen 
in  Guy's  Museum. 

6.  Henle,  Diesing,  _^Kuchenmeister,  Davaine,  Thudichum,  aud 
Aitkeu  have  pointed  to  a  notice  by  Tiedemann  as  probably,  or  possi- 
bly, indicating  a  prior  observation  of  the  specks.  Leuckart  rejects 
the  evidence.  Pagenstecher  appears  to  be  iu  doubt  as  to  the  nature 
of  the  bodies  in  question.  I  have  long  entertained,  and  stiU  enter- 
tain the  persuasion,  that  the  passage  in  question  gave  a  rough  aud 
imperfect  description  of  the  now  familiarly  known  calcified  trichina 
capsules. 
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7.  Herbst  was  the  first  to  rear  niiiscle  flesli-worms  or  encapsiiled 
trichiuie  iu  auimals  by  experiment  (1850) ;  and  Virchow  was  prob- 
ably the  tii-st  to  rear  and  recognize  sexually  mature  intestinal  trichinae 
by  experimenting  upon  a  dog  {Deutsche  Klinik,  1859,  p.  430) . 

8.  Leuckart  was  the  first  to  ofter  a  full,  complete,  and  correct  solu- 
tion of  the  principal  (juestions  relating  to  the  source  and  mode  of 
genesis  of  the  flesh-worm  (1860) .  He  disproved  the  erroneous  views 
of  Kiichenmeister. 

9.  Zenker  opened  up  a  new  epoch  in  the  history  of  trichinal  discov- 
eries. He  first  observed  the  yoimg  in  the  act  of  migration,  and  was 
the  fii-st  to  demonstrate  that  these  parasites  were  capable  of  giving 
rise  to  a  violent  disease  in  the  human  body. 

The  discoveries  made  by  Virchow,  Leuckart,  and  Zenker  are  thus 
summarized  by  the  latter  in  an  article  in  the  Deutsclies  Arcliiv  fur 
Hinische  Medicin,  I.,  1866: 

1.  Man  becomes  infected  with  trichinae  from  the  use  of  trichinous 
pork  (Zenker). 

2.  These  trichinae  develop  in  the  intestines  of  dogs  and  cats  (Vir- 
chow) ,  as  well  as  in  the  intestines  of  man  (Zenker) ,  to  sexually  mature 
worms. 

3.  The  intestinal  ti'ichinae  attain  their  full  growth  by  the  end  of  a 
week  and  can  then  give  birth  to  living  young  (Leuckart) . 

4.  The  young  brood  wanders  directly  from  the  intestine  of  the 
host  into  the  muscles  of  the  same  (Zenker,  Virchow) . 

5.  The  embryos  are  found  during  their  wanderings  in  the  mesen- 
teric glands,  peritoneal  cavity,  and  pericardium  (Virchow). 

6.  They  penetrate  the  primary  muscidar  bundles  (Virchow)  and 
cause  the  destruction  of  the  contractile  substance  (Zenker,  Virchow) . 

7.  They  grow  to  fulh"^  developed  muscle  trichinae  within  the  mus- 
cles (Zenker,  Virchow,  Leuckart). 

8.  In  man  these  processes  may  give  rise  to  a  febrile  disease  ac- 
companied by  severe  muscular  symptoms  (Zenker) . 

9.  Men  (Zenker)  as  well  as  animals  (Virchow)  may  die  as  a  result 
of  this  disease. 

10.  Cases  of  encapsulated  trichinae  in  man  are  to  be  regarded  as 
cured  cases  of  trichinosis  (Zenker) . 

Natural  History. 

The  Trichina  spiralis  is  the  only  known  species  of  the  genus  Trich- 
ina, family  Trichinidse.    The  neck  is  thinner  than  the  body,  head 
unarmed,  mouth  simple,  anus  terminal,  hinder  end  obtusely  rounded; 
the  genital  opening  of  the  male  is  terminal,  that  of  the  female  is  iu 
Vol.  VIII.— SJ9 
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the  neck.  There  are  no  spicula.  In  the  mature  male  there  are  hook- 
shaped  papilla  at  the  hinder  end ;  the  cloaca  has  the  appearance  of  a 
bursa  copulatrix.  In  the  female  the  uterus  and  ovary  are  simijle. 
The  body  is  finely  aunulated.  The  middle  portion  of  the  intestine 
is  surrounded  by  large  cells.  The  worm  is  viviparous.  The  male 
is  0.8  to  1.5  mm.  long,  the  female  from  1  to  3  mm.;  the  embryo 
from  0.08  to  0.12  mm. 

The  mature  worm  inhabits  the  intestine  of  man  and  many  mam- 
mals, seldom  of  birds.  The  young  live  in  the  muscular  tissue  of  man 
and  animals;  when  about  0.6  mm.  in  length  they  coil  themselves  up 
in  a  spiral  form,  become  eucapsulatied,  and  then  grow  further  to  a 
length  of  about  1  mm.  After  being  swallowed,  the  muscle  trichinae 
develop  in  from  fifty -four  to  ninety  hours  to  sexually  mature  worms, 
and  by  the  end  of  five  days  living  embryos  may  be  found  in  the  intes- 
tine. By  the  end  of  the  first  week  the  intestinal  trichinae  are  fully 
grown,  and  as  a  rule  they  die  by  the  end  of  five  weeks.  The  fact  that 
the  young  are  born  alive  explains  the  rapid  invasion  of  the  muscles, 
and  renders  an  intermediate  host  unnecessary.  According  to  Leuckart, 
the  embryos  enter  the  muscles  aud  attain  to  maturity  in  about  two 
weeks.  The  presence  of  the  worm,  i^robably  through  the  chemical 
action  of  some  excretion,  causes  irritation  of  the  surrounding  tissues. 

Leuckart,  Pagenstecher,  and  others  are  of  the  opinion  that  the 
young  trichinae  wander  through  the  body  along  the  connective-tissue 
ways.  They  have  been  found,  it  is  true,  in  the  blood-  and  lymph- 
Yessels,  but  only  exceptionally.  Did  they  enter  the  muscles  by  way  i 
of  the  blood-vessels  they  would  be  found  more  widely  and  more 
evenly  distributed,  aud  not  preferably  in  the  diaphragm.  They  are 
also  too  large  to  admit  of  a  passage  through  the  capillaries. 

Leuckart  regularly  found  in  infected  animals,  at  the  end  of  the 
first  week,  numbers  of  embryos  free  in  the  abdominal  cavity ;  they 
doubtless  entered  through  the  openings  in  the  diaphragm,  which  are 
filled  only  with  loose  connective  tissue.  .  i 

Explanation  of  Plate  II. 
Fig.  1.— Muscle  trichina  enclosed  in  a  fully  developed  cyst,  x  240.  Cy,  Cyst;  Bg,  connective- 
tissue  envelope;  Fk,  fat  globules.  Fig.  2.— The  same  removed  from  the  cyst.  X  '100.  Oe, 
CEsophagus;  Zk,  cell  bodies;  L,  side  lines;  Ov,  ovary;  ChD,  chyle  duct.  Fig.  3.— Part  of 
the  Ovary,  x  600.  Is  readily  distinguished  from  the  testicle  by  the  varying  size  of  the 
germ  cells.  Fig.  4.— Male  Intestinal  Trichina.  X  100.  T,  Testicle ;  d  ej,  ejaculatory  duct; 
Zk,  cell  bodies.  Fig.  5.— Female  Intestinal  Trichina.  X  90.  Ov,  Ovary;  E,  embryos;  Oe, 
genital  opening  from  which  the  embryos  escape.  Fio.  6.— Free  Embryo.  X  400.  O,  Mouth; 
A,  anus.  Fig.  7.— Embryo,  about  three  days  after  having  entered  the  muscle  fibre.  MF. 
Normal  muscle  fibre.  Fig.  8.— Muscle  trichina,  about  six  days  old,  in  the  greatly  swollen 
sarcolemma  sheath  traversed  by  capillary  vessels.  Cap.  Fio.  9.— Muscle  trichina,  four  weeks 
old,  enclosed  in  a  capsule,  Cy  A,  within  the  sarcolemma  sheath,  Sk  ;  Bk,  connective-tissue 
capsule  in  process  of  active  growth ;  k,  nuclei ;  MF,  contents  of  the  sarcolemma  sheath  at 
each  pole  of  the  capsule.  Fig.  10,— Muscle  trichina  with  calcified  capsule.  Fk,  Fat  globules. 
(After  originnl  drawings  by  C.  Glaus.) 
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Oerfoutaiue  {Archives  de  Biologie,  XIII.)  asserts  that  a  number  of 
the  females  pierce  the  intestinal  wall  and  enter  the  mesentery,  and 
■^ince  only  impregnated  females  are  found  in  the  mesentery  he  believes 
that  they  go  there  to  give  birth  to  the  young.  As  they  are  usually 
found  in  the  mesenteric  glands  or  in  Peyer's  patches,  the  dissemi- 
nation of  the  embryos,  he  maintains,  would  naturally  take  place 
through  the  lymphatic  system. 

Pagenstecher  found  many  of  the  intestinal  follicles  filled  with  a 
mass  of  detritus  enclosing  from  three  or  four  up  to  ten  female 
trichina?  containing  ova  and  young.  The  contents  of  the  follicles 
could  easily  be  pressed  out  into  the  cavity  of  the  intestine. 

The  encysted  trichinae  may  live  many  years  in  the  muscles.  Thus 
cases  are  reported  in  which  the  infection  occurred  in  all  probability 
from  seven  to  twenty  or  even  thirty  years  before 
living  trichinae  were  found. 

Pathological  Anatomy. 

The  best  description  which  we  have  of  the  post- 
mortem findings  of  trichinosis  is  that  of  Cohnheim, 
based  upon  seventeen  autopsies.  The  number  of 
worms  was  in  every  case  enormous.  In  the  bodies 
of  those  who  had  died  at  the  end  of  the  fourth  week 
most  of  the  parasites  were  found  in  the  muscles  of 
the  tiTink  and  head ;  in  those  dead  in  the  sixth  or 
seventh  week  the  muscles  of  the  extremities  also 
were  filled  with  the  capsules ;  in  one  case,  in  the 
triceps  of  a  man  who  had  died  in  the  ninth  week, 
the  mass  of  encapsulated  worms  exceeded  that  of 
the  undestroyed  muscular  tissue.  The  most  thickly 
infested  were,  as  usual,  the  diaphragm,  the  inter- 

costals,  the  muscles  of  the  neck  and  esjjecially  of  fig.  102.— isolated  mus- 
cle fibre  of  a  rat  killed 
16  days  after  the  first 
and  9  days  after  the 
last  feeding  with  trichi- 
nous  meat.  The  end  of 
the  trichina  has  been 
drawn  out  in  the  course 
of  preparation.  X  610. 
(Hertwig-Grahain.) 


the  larynx,  and  the  eye  muscles.  The  number  of 
intestinal  trichinae,  in  cases  up  to  the  seventh  week 
of  the  disease,  was  also  very  great,  every  drop  of 
intestinal  mucus  containing  about  a  dozen. 

The  intestinal  canal  in  the  older  cases  showed 
evidences  of  catarrhal  processes.    The  mesenteric 
glands  Avere  greatly  swollen  and  presented  the  appearance  seen  in 
typhoid  fever.    There  was  no  peritonitis. 

The  color  of  the  mrncles  varied  from  a  clear  grayish-red  to  a 
brownish-red.  From  the  end  of  the  fifth  week  were  found  longitudi- 
nally disposed  streaks,  from  0.5  to  2  mm.  in  length,  marking  the 
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degenerative  changes  in  the  muscular  tissue  caused  by  the  parasites. 
Under  the  microscope  these  streaks  are  seen  to  consist  of 
nucleated,  granular  masses. 

In  the  renpiraiory  organs  evidences  of  bronchitis  were  found 
most  cases.    There  was  often  hypostatic  congestion,  sometimes  very 

marked,  of  the  lungs.  In  seven  cases  there 
was  infiltration  of  catarrhal  products  in  the 
alveoli,  and  occasionally  isolated  foci  of  he- 
patization were  found.  Cohnheim  was  unable 
to  find  the  embolic  (metastatic)  infarcts  of  the 
lung  which  other  observers  have  alleged  to 
be  frequent. 

The  other  organs  showed  no  peculiar 
changes  (Cohnheim,  in  Yirchow's  Archiv, 
Vol.  XXXVI.). 

The  heart  muscle  is  almost  invariably 
spared,  only  a  few  cases  being  on  record  in 
which  two  or  three  worms  were  found  in  it. 

Symttoms. 

The  clinical  picture  varies  according  to  the 
number  of  worms  which  have  been  taken  into 
the  body.  The  gastro-intestinal  disturbances 
appear  usually  on  the  second  or  third  day 
after  the  ingestion  of  the  infested  meat ;  they 
may  be  very  severe,  vomiting,  diarrhoea,  colic, 
or  they  may  be  scarcely  noticeable.  The  pri- 
mary diarrhoea  is  often  followed  by  obstinate 
constipation. 

Muscles. — A  constant  symptom  of  the  ini- 
tial stage,  in  mild  as  well  as  severe  cases,  is  a 
feeling  of  extreme  muscular  weariness,  such  as  is  felt  after  severe  and 
unusual  exercise.  This  occurs  at  an  early  period  before  the  entrance 
of  the  parasites  into  the  muscles  can  have  taken  place,  and  usually 
disappears  after  a  few  days. 

Of  greater  importance  are  the  muscular  troubles,  caused  by  the 
wandering  of  the  parasites,  which  come  on  between  the  tenth  and 
forty -second  days.  The  miiscles  are  stiff,  tender  on  pressure,  swol- 
len, and  of  a  wooden  hardness.  These  symptoms  are  most  evident  in 
the  muscles  of  the  extremities,  especially  the  flexors,  and  in  severe 
cases  there  may  be  firm  contractions  of  the  flexor  muscles,  so  that  the 
knees  or  elbows  are  bent  to  a  right  or  even  acute  angle.    The  dura- 


FiG.  103.— Longitudinal  section 
through  the  muscle  of  a  rat 
killed  19  daj-s  after  the  first 
and  10  days  after  the  last  feed- 
ing with  trichinous  meat. 
The  transverse  striation  of  the 
muscle  has  disappeared;  the 
nuclei  are  increased  and  en- 
larged. X  310  (Hertwig- 
Graham.) 
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tiou  of  this  stiffness  varies;  rai'ely,  iu  children  more  especially, 
improvement  may  set  iu  by  the  end  of  the  first  week ;  one  case  is 
reported  in  which  the  knees  and  elbows  were  still  flexed  at  the  end  of 
sixteen  Aveeks.  Occasionally  the  muscles  of  mastication  are  affected, 
giving  rise  to  symptoms  suggesting  trismus.  In  addition  to  the 
stiffness  there  is  also  pain  in  the  muscles,  slight  during  rest  but  pro- 
voked by  an  attempt  to  stretch  the  contracted  muscles. 

The  body  temperature  may,  according  to  Wunderlich,  in  spite  of 
extensive  invasion  of  the  muscles,  be  normal  or  even  subnormal; 
iisually,  however,  there  is  fever  which  in  severe  cases  may  rise  to  40° 
or  41°  C.  (104°  to  106°  F.) ;  but  there  are  always,  even  in  fatal  cases,  . 
remissions,  sometimes  nearly  to  the 
normal.    Hosier  says  that  the  maxi- 
mum evening  temperature  is  reached 
from  the  ninth  to  the  eleventh  day ; 
the  morning  temperature  is  from  one 
to  two  degrees  Fahrenheit  below  the 
evening  maximum.    The  duration  of 
the  fever  is  from  four  to  seven  weeks. 
There  is  nothing  characteristic  about 
the  pulse,  which  usually  varies  in 
frequency    in    proportion    to  the 
amount  of  fever  present. 

The  oedema  is  a  characteristic 
symptom,  which  is  present  in  almost 
all  cases,  whether  mild  or  severe. 
It  shows  itself  first  in  the  eyelids 
and  on  the  face,  appearing  not  before 
the  seventh  day  after  infection  and 
lasting  usually  from  two  to  five  days. 
Sometimes  it  returns  in  from  four  to 
six  weeks.  There  may  be  an  accom- 
jjanying  chemosis.  The  oedema  of 
the  extremities  is  more  marked  and 
la.sts  longer.  The  time  of  its  appear- 
ance varies  greatly  in  different  cases, 
but  it  has  never  been  observed  prior  to  the  ninth  day  after  infection. 
It  may  disappear  after  a  few  days,  but  occasionally  returns  in  more 
iuten.se  form  at  the  end  of  a  week  or  two.  (Edema  of  the  scrotum  and 
j»repuce  is  not  uncommon,  and  ascites  may  occur.  In  severe  cases 
the  oedema  may  be  intense  in  the  legs,  which  are  swollen  to  the  size  of 
barrels.  This  symptom  occurs  at  a  time  when  the  migration  of  the 
embryos  cannot  be  regarded  as  the  cause.    N.  Friedreich  (Virchow'a 


Fig.  104. — LonKitiidinal  section  through  the 
muscle  of  a  rat  killed  37  days  after  the 
first  and  30  days  after  the  last  feeding 
with  trichinous  meat,  a,  Thickened  sar- 
colemma;  b,  remains  of  the  destroyed 
muscle  substance;  c,  proliferating  con- 
nective-tissue cells;  rf,  trichina,    x  310. 


HUBER — ANIMAL  PARASITES. 


Archiv,  Vol.  XXV.)  says  that  the  cause  is  to  be  found  in  certain  tox- 
ins excreted  by  the  parasites. 

In  the  Emersleben  epidemic  (1883)  a3dema  was  absent  in  only 
nineteen  of  three  hundi-ed  and  thirty -seven  cases ;  it  affected  the  ex- 
tremities most  frequently  and  was  in  many  cases  enormous ;  the  skin 
was  greatly  stretched  and  sometimes  broke,  giving  exit  to  a  serous 
fluid ;  in  one  case  there  was  gangrene  of  the  prepuce. 

Symptoms  referable  to  the  respiratory  organs  are  of  frequent  oc- 
currence. The  laryngeal  muscles 
are  a  favorite  seat  for  coloniza- 
tion, and  as  a  consequence  hoarse- 
ness, or  even  aphonia,  is  not  un- 
common. (Edema  glottidis  is 
occasionally  seen.  Dyspnoea  is 
often  present  as  a  result  of  inva- 
sion of  the  respiratory  muscles; 
the  inefficiency  of  the  diaphragm 
may  be  noticed  on  inspiration  by 
the  beginning  of  the  second  week. 
Bronchial  catarrh  occurs  early 
and  often  leads  to  spasmodic  at- 
tacks of  dyspnoea,  of  exceeding 
gravity,  recurring  several  times  a 
day.  Pneumonia,  usuallj^  hypo- 
static, is  occasionally  observed. 

Profuse  sioeating  is  also  a  char- 
acteristic S3'mptom;  it  lasts  in 
some  cases  for  one  or  two  weeks, 
in  others  for  four  or  five.  There 
is  nothing  characteristic  about  the 
odor  of  the  sweat.  Miliaria  may  be  present  in  connection  with  the 
sweating. 

Other  skin  eruptions,  such  as  acne,  ecthyma,  herpes,  and  furun- 
cles, have  been  noted  by  various  observers.  Pruritus  is  common 
after  the  subsidence  of  the  oedema. 

The  urine  varies  in  amount  according  to  the  intensity  of  the  fever. 
In  several  cases  an  intense  red  staining  has  been  noted,  and  in  severe 
cases  it  is  often  albuminous  and  contains  red  and  white  blood  cor- 
puscles and  hyaline  casts. 

The  Nervous  System. — Insomnia  is  a  constant  symptom  in  severe 
cases  and  is  often  rebellious  to  the  action  of  narcotics.  Children, 
however,  usually  sleep  well.  Mental  disturbances  are  not  common, 
except  that  in  several  epidemics  an  extraordinary  indifference  as  to 


Fig.  105.— Trichina  capsule  removed  by  teasing 
from  the  muscle  of  a  rat,  killed  37  days  after 
the  first  and  30  days  after  the  last  feeding 
with  trichinous  meat,  o,  Thickened  sarco- 
lemma;  6,  remains  of  the  destroyed  muscle 
substance;  c,  proliferating  connective-tissue 
cells;  d,  trichina;  e,  connective-tissue  cells 
wandering  in  the  sarcolemma  and  in  process 
of  forming  the  capsule.  (Hertwig-Graham.) 
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the  siirroamliugs  of  the  patient  or  as  to  the  outcome  of  the  disease 
has  been  uoted.  Delirium  seldom  occiirs  except  when  pneumonia 
is  present.  Headache  is  a  frequent  symiitom.  A  temporary'  loss 
of  the  tendon  retlexes  was  noted  by  Nonne  and  Hopfener.  Rup- 
precht  noted  the  presence  of  mydriasis  in  a  niimber  of  cases. 

Trichuwsis  in  Children. 

Authorities  differ  as  to  the  severity  of  the  disease  in  childi'en. 
E.  Wagner,  in  his  description  of  the  Emersleben  eijidemic,  assei-ts 
that  it  is  incorrect  to  say  that  children  are  less  dangerously  affected 
than  adults.  It  is  to  be  remembered  that  little  children  eat  meat  in 
small  amount  and  therefore  ingest  fewer  trichinje,  and  furthermore 
the  digestive  process  in  them  is  more  active  and  the  capsules  maj 
possibly  be  carried  through  the  intestine  without  being  dissolved. 
In  the  epidemic  in  question  only  1  child,  a  twelve-year-old  boy, 
died,  but  many  childi'en  were  very  severely  attacked.  Of  the  256 
patients,  26  were  boys  and  24  girls  under  fourteen  years  of  age ;  of 
these  14  were  very  dangerously  ill.  Stammer  says  that  the  most 
marked  case  of  oedema  he  saw  was  in  a  child  fifteen  months  old.  He 
also  states  that  the  fever  is  usually  higher  and  of  longer  dui-ation  in 
chilcb'en  under  fourteen  years  of  age. 

On  the  other  hand,  in  his  account  of  the  Hettstadter  epidemic, 
Rupprecht  said  that  the  disease  usually  ran  a  rapid  and  favorable 
course  in  children.  The  facial  oedema  was  generally  quite  pro- 
nounced, and  there  was  a  high  degree  of  mydriasis.  The  childi'en 
slept  a  good  deal,  day  and  night ;  the  appetite  was  not  wholly  lost ; 
convalescence  began  earh%  often  by  the  end  of  the  third  week. 

Diagnosis. 

N.  Friedi'eich  mentions  as  signs  of  special  diagnostic  value  ten- 
derness on  pressure  and  rubber-like  hardness  of  the  muscles,  coming 
on  early  and  accompanied  by  fever,  thirst,  headache,  anorexia,  and 
difficulty  in  movement ;  hoarseness  due  to  invasion  of  the  laryngeal 
muscles;  diarrhoea,  oedema,  and  profuse  sweats. 

Bohler  regards  the  following  as  pathognomonic :  sudden  swelling  of  ' 
the  face,  especially  of  the  eyelids,  coming  on  after  the  patient  has 
suffered  for  several  days  from  muscular  soreness,  loss  of  appetite, 
fever,  and  profuse  sweats;  pain  and  difficulty  of  movement  of  the 
extremities;  swollen  and  stiff  muscles,  tender  on  pressure;  semi- 
flexed position  of  the  extremities;  gastro-intestinal  catarrh  with  a 
red,  dry,  coated  tongue;  (jederaa  of  the  extremities,  coming  on  shortly 
after  the  HuV)Hidence  of  that  fir.st  noticed  on  tlie  face. 
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Trichinosis  is  to  be  distiuguisliecl  from  meat-  and  sausage-poison- 
ing by  the  more  rapid  com'se  of  the  latter,  the  disturbances  of  vision, 
jaundice,  dryness  of  the  skin  and  of  the  mucous  membrane  of  the 
throat,  slow  pulse,  and  absence  of  cedema  and  of  muscular  tenderness. 

The  affection  described  by  Unverricht  as  polymyositis  acuta, 
called  also  pseudoti-ichinosis,  has  many  points  of  resemblance  to 
trichinosis.  The  absence  of  gastro-intestinal  symptoms,  the  persis- 
tence of  the  oedema,  and  possibly  the  absence  of  signs  pointing  to 
involvement  of  the  diaphragm  would  tend  to  establish  the  diagnosis 
of  false  ti'ichinosis. 

Direct  Examination  of  the  Muscles. — Virchow  asserts  that  this 
method  is  very  uncertain  in  its  results,  and  indeed  it  may  be  in  mild 
cases,  in  which  there  are  long  stretches  of  muscle  free  from  the 
parasites.  But  in  severe  cases  the  examination  of  a  portion  of  mus- 
cle removed  by  excision  or  harpooning,  especially  if  it  be  taken  from 
near  the  tendinous  end  where  the  worms  are  wont  to  congregate,  often 
permits  of  a  positive  diagnosis  being  made. 

A  search  should  also  be  made  for  the  intestinal  ti'ichinse.  Kup- 
precht  says  that  these  should  always  be  looked  for  in  the  later  mucous 
discharges.  The  administi-ation  of  thirty  to  forty  grains  of  calomel 
in  the  course  of  a  couple  of  days  may  be  of  service  in  causing  the  dis- 
charge of  the  worms. 

Trichinosis  in  the  Lower  Animals. 

Swine. — The  following  are  some  of  the  more  important  of  the  con- 
clusions of  Julius  Kiihu  regarding  this  affection  in  the  hog .' 

There  are  not  only  no  characteristic  symptoms  of  trichinosis  in 
swine,  but  the  animals  may  even  be  dangerously  infested  without 
there  being  any  perceptible  change  in  their  appearance.  There  is  no 
difference  in  race,  sex,  or  age  as  regards  the  liability  to  infection. 
The  presence  of  trichinae  has  no  influence  upon  the  development  of 
the  animals  or  upon  their  marketable  appearance.  As  a  means  of 
diagnosis  the  harjjoon  is  useful,  but  i)ieces  of  muscle  from  several 
points  on  each  side  should  be  taken  out  and  examined.  In  the  exam- 
ination of  suspected  pork  at  least  five  i^reparations  should  be  taken 
from  the  following  muscles :  diaphragm,  muscles  of  the  loins,  shoul- 
der, thi'oat,  and  neck,  the  intercostals,  extensors  of  the  forequarters, 
and  flexors  of  the  hindquarters.  The  laryngeal  muscles  also  are  fre- 
quently affected,  and  those  of  the  eye,  though  they  may  not  contain 
many  ti-ichinse,  almost  always  contain  some.  Infection  does  not  fol- 
low the  ingestion  of  intestinal  trichinae  nor  of  very  young  muscle 
trichinae.    Even  well-boiled  sausages  are  not  entirely  without  danger, 
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and  the  iise  of  force-meiit  baUs  is  perilous ;  roast  pork,  also,  which  is 
piukish  iu  the  centre  is  dangerous .  Broiling  is  the  preferable  mode 
of  cooking.  Smoking  a  ham  for  ten  days  will  kill  any  trichinae  it 
may  contain. 

Other  investigators  have  found  that  feeding  pigs  and  rabbits  with 
intestinal  trichinne  may  give  rise  to  infection.  Thus  Gerlach  fed  ten 
rabbits  and  two  pigs  with  intestinal  trichinae,  and  later  found  one  hog 
and  tT\-o  rabbits  infested  with  muscle  trichinae.  He  concludes  that 
while  tiichinosis  may  be  caused  by  feeding  with  intestinal  trichinae, 
yet  this  mode  of  infection  is  an  uncommon  one. 

As  regards  the  distribution  of  the  nematodes  in  the  body  of  the 
swine,  some  recent  investigations  have  given  us  much  important  infor- 
mation. J.  Chatin  says  that,  contrary  to  the  popular  belief,  the  little 
parasites  are  to  be  found  in  the  fat  as  well  as  in  the  fleshy  part  of  the 
pork.  He  examined  a  number  of  samples  of  bacon  and  found  free 
and  encysted  trichinae  in  the  fatty  portions,  and  the  experiment  of 
feeding  rats  with  this  bacon  proved  that  the  trichinae  were  alive. 
But  the  parasites  were  also  found  in  other  unsuspected  parts.  Sam- 
ples were  taken  from  some  eight  thousand  bales  of  sausage-skins 
imported  into  Havre  to  be  used  in  the  French  sausage  factories,  and 
examined  under  the  microscope.  In  the  substance  of  the  intestinal 
walls,  connective  tissue,  and  muscular  tissue  innumerable  trichinae  in 
various  stages  of  development  were  found,  some  being  still  in  the 
embryonal  stage,  others  being  fully  encysted.  The  same  investigator 
foimd  encysted  trichinae  in  the  intermuscular  connective  tissue. 

Othej-  Animals. — Besides  swine,  rats,  mice,  rabbits,  and  guinea- 
pigs  are  easily  infected  with  trichinae.  Horses,  cattle,  sheep,  goats, 
and  dogs  do  not  readily  become  tiichinous.  Opinions  differ  as 
regards  the  cat,  Kiihn  believing  that  it  is  very  easily  infected,  Eaillet 
that  it  is  exceedingly  refractory.  In  birds  the  intestinal  ti'ichinae  may 
attain  full  development,  but  the  young  never  reach  the  encj'sted  stage. 

In  cold-blooded  animals  and  in  non-vertebrates  the  trichinae  pass 
through  the  intestine  without  developing. 

Many  authors  have  asserted  that  mts  are  the  natural  carriers  of 
trichinae,  and  this  belief  is  supported  by  the  fact  that  rats  are  very 
commonly  trichinous,  and  many  have  been  found  bearing  the  para- 
sites in  countiies  where  there  were  no  known  cases  of  trichinosis  in 
man.  It  is  known  that  rats  are  sometimes  eaten  by  swine,  and  Ger- 
lach found  trichinoxis  rats  in  a  stye  in  which  was  a  trichinous  hog 
that  could  have  become  infected  only  in  that  stye.  Based  upon  these 
facts  is  the  so-called  rat  theory,  according  to  which  trichinae  are  the 
original  and  actual  x)araHites  of  the  rat,  and  without  a  constant  acces- 
sion of  rats  the  disease  would  c^ase  to  exist  in  other  animals,  hogs, 
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foxes,  cats,  etc.  Zeuker,  on  the  other  hand,  believes  that  rats  acquire 
their  trichiuiie  only  by  eating  the  flesh  of  trichiuous  animals  of  other 
species ;  he  says  that  infested  rats  are  found  for  the  most  part  only 
in  skinning  establishments  and  slaughter  houses  where  they  always 
have  meat  of  dead  or  slaughtered  animals  to  eat.  Against  this  it  may 
be  said  that  most  of  the  rats  examined  have  been  taken  in  these 
places,  the  number  of  those  caught  elsewhere  being  too  small  to  war- 
rant the  formulation  of  any  positive  conclusions.  Liesering  says  that 
only  the  older  rats  are  infected,  a  proof  that  the  parasite  is  propa- 
gated from  rat  to  rat,  for  the  older  rats  eat  their  kind,  while  the  little 
ones  naturally  do  not.  Zenker,  however,  holds  that  the  existence  of 
trichinous  rats  in  any  locality  is  an  evidence  of  the  presence  of  trichi- 
nous  swine  in  the  same  parts,  and  he  believes  that  swine  themselves 
are  the  natural  hosts  of  trichinae.  He  says  that  the  skinning  estab- 
lishments are  the  most  dangerous  sources  of  trichinous  infection,  and 
he  concludes  that  skinners  should  under  no  circumstances  be  allowed 
to  keep,  feed,  or  slaughter  pigs  either  for  the  trade  or  for  their  own 
consumption. 

Geographical  Distribution. 

It  is  uncertain  whether  or  not  trichinfe  which  are  now  found  in 
most  of  the  countries  of  Europe  and  North  America  are  indigenous  or 
were  imported  from  Asia.  If  it  be  a  fact  that  the  common  rat  (Mus 
decumanus)  was  the  original  host  of  the  parasite,  then  it  is  very  prob- 
able that  the  rodent  brought  the  nematode  with  him  from  Asia.  Some 
authorities  believe  that  the  parasite  was  imported  in  the  small  Chi- 
nese hog,  which  was  inti'oduced  into  Europe  during  the  present  cen- 
tury. In  support  of  this  view,  Gerlach  notes  that  foreign  hogs  were 
imported  into  England  in  the  third  decade  of  this  centurj^  and  into 
Germany  in  the  fourth  with  a  view  to  the  improvement  of  the  native 
breeds;  and  that  the  first  ajjpearance  of  ti'ichinosis  in  swine  was 
noted  in  these  countries  in  the  third  and  fourth  decades  respectively. 
This  opinion  is  further  strengthened  by  the  fact  that  trichinosis  is 
frequently  found  in  the  native  hogs  in  India.  Manson  found  the 
parasites  in  Chinese  pigs,  and  John  Wortabet,  of  Beyreuth,  in  Syria, 
reported  in  1881  an  epidemic  of  trichinosis  resulting  from  the  eating 
of  the  flesh  of  wild  hogs. 

Gaillard  found  calcified  trichinae  in  1867  in  the  cadaver  of  a  native 
of  Algiers. 

We  have  few  reports  of  the  disease  in  South  America.  Tiingel, 
of  Hamburg,  has  reported  a  case  of  infection  from  eating  the  flesh 
of  a  Chilian  hog. 

United  States. — August  Hirsch  says  that  trichinosis  appears  to  be 
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especially  previileut  iu  tliis  country.  Siittou  said  in  1875  that  in  the 
Western  States  of  the  Union  at  least  four  per  cent,  of  the  swine  were 
trichinous.  BeMeld  and  Atwood  found  of  one  hundred  specimens  of 
pork  examined  in  Chicago,  eight  infested  with  trichinae.  E.  L. 
Mark,  in  the  twentieth  annual  report  of  the  Massachusetts  State 
Board  of  Health,  gives  the  percentage  of  trichinaB-infested  swine  as 
12.86  for  Boston  and  13.22  for  the  entire  State. 

Friinkel,  of  Marburg,  says  that  the  danger  from  the  ingestion  of 
American  pork  is  slight,  as  the  trichinae  therein  contained  are  usually 
dead.  Hertwig,  of  Berlin,  on  the  other  hand,  repeatedly  found  living 
ti-ichiniB  in  the  specimens  examined  by  him.  Virchow  thinks  the 
danger  iucuiTed  by  eating  American  hams  is  slight ;  J .  Chatin,  how- 
ever, opposes  sti-ongly  the  importation  of  American  pork. 

Europe. — In  France  trichinous  rats  have  been  found,  and  the  pres- 
ence of  the  nematode  in  cadavers  was  noted  by  Cruveilhier  and  Anzias 
Turenne.  Laboulbene  has  described  an  epidemic  which  occurred  in 
Crepy-en-Valois  in  1878.  Of  21  persons  who  had  eaten  trichinous 
meat  17  became  ill  and  1,  a  girl,  died  on  the  twelfth  day. 

According  to  Eoth,  of  Basle,  the  first  case  in  Switzerland  was 
obsei"ved  by  Miescher  in  1860.  There  was  a  small  epidemic  at 
Eavecchia  in  1869.  Among  1,914  autopsies  Eoth  found  trichinae  but 
twice. 

Parona,  in  his  work  on  "  Helminthology , "  records  but  one  case, 
occui-ring  in  Belforte. 

In  Spain  an  epidemic  in  Malaga  and  another  in  Villar  del  Arze- 
bispo  have  been  reported. 

Trichinosis  in  swine  and  in  men  has  been  noted  in  the  Danubian 
Principalities,  Eussia,  Sweden,  Norway,  and  Denmark. 

In  England  one  outbreak  of  the  disease  occurred  in  Workington  in 
1871 ;  and  Cobbold  says  that  while  the  parasites  have  been  found  a 
number  of  times  post  mortem,  this  is  the  only  instance  in  which  the 
infection  has  been  diagnosed  during  life. 

Most  of  the  epidemics  of  trichinosis  have  occurred  in  North  Ger- 
many, especially  in  Saxony.  An  epidemic  of  a  disease  which  occiu'red 
in  Wegeleben  in  1849  has  been  identified  by  Mosler  as  trichinosis, 
and  another  in  Blankenburg  in  1859  is  referred  to  the  same  cause. 
Other  important  epidemics  were  those  of  Planen  in  1862;  Leipsic, 
1863;  Quedlinburg,  1864;  Dresden  and  Greifswald  in  1865.  Of  the 
larger  epidemics  may  be  mentioned  that  of  Hettstadt  iu  1863,  in 
which  among  158  persons  attacked  27  died ;  Hedersleben,  1865—337 
cases  with  101  deaths;  Emersleben,  1883—256  cases  with  52  deaths. 
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PSEUDO-TRICHINiE. 

Soon  after  tlie  important  discovery  of  Zenker  many  writers  de- 
scribed the  finding  of  small  nematodes  or  tlieir  larvte  in  animals,  and 
even  in  plants,  wliicli  were  constantly  confounded  with  trichinae. 
Schacht  found  a  nematode  in  tiirnips  which  he  held  to  be  at  least 
nearly  related  to  ti-ichina ;  Max  Laugeubeck  found  a  small  rhabditis 
in  the  lumbricus  which  was  confounded  with  ti-ichina ;  Salisbury  gave 
the  name  "  trichina  cystica"  to  the  embryos  of  filaria  Mansoni  which 
were  passed  in  the  urine.  Pagenstecher,  Bowrnan,  Botkin,  and 
others  have  found  similar  nematodes  in  the  vitreous  body,  in  the 
muscles  of  the  eel,  and  elsewhere. 

Prophylaxis. 

The  care  and  feeding  of  swine  are  naturally  of  special  importance 
in  this  respect.  The  removal  and  destruction  of  rats,  the  avoidance 
of  refuse  from  slaughter  houses  as  food,  feeding  with  potatoes,  tur- 
nips, bran,  and  skimmed  milk  are  measures  of  importance.  Skinners 
should  not  be  permitted  to  keep  hogs,  a  regulation  that  can  be  easily 
enforced. 

As  regards  the  treatment  of  the  meat  offered  for  sale,  it  may  be 
stated  that  keeping  pork  in  brine  for  ten  days  or  subjecting  it  to  the 
action  of  hot  smoke  for  the  same  length  of  time  will  almost  certainly 
kill  the  nematodes.  Boiled  or  roast  xjork  which  is  thoroughly 
cooked  aU  the  way  through  may  be  eaten  without  concern.  In  cook- 
ing, however,  no  pieces  thicker  than  3  or  4  cm.  should  be  used. 

Fourmant  is  not  in  accord  in  all  respects  with  Chatin  in  the  views 
just  expressed.  He  found  that  bacon  which  had  been  salted  for  fif- 
teen months  may  still  contain  living  trichinae.  Mice  which  had  been 
fed  Avith  such  bacon  were  found  to  have  sexually  mature  trichinae  in 
the  intestinal  canal.  Bouley  and  Gibier  also  found  living  trichinae  in 
American  pork  which  had  been  in  brine  for  a  long  time.  Colin  found 
living  trichinae  in  all  parts  of  -povk  that  had  been  kept  a  week  in  a 
thirty-three-per-cent.  brine ;  after  two  weeks  those  in  the  outer  layers 
were  dead,  and  after  two  months  no  more  living  parasites  were  to  be 
found. 

In  the  Emersleben  epidemic  all  those  who  died  had  eaten  raw 
meat,  and  of  aU  who  sufi'ered  only  36  had  not  partaken  of  uncooked 
meat ;  of  these  20  had  eaten  roast  pork,  11  had  eaten  sausages,  and  5 
freshly  smoked  meat.  All  those  who  had  eaten  12  gm.  or  more  of 
raw  meat  died.  In  the  terrible  epidemic  of  Hedersleben,  some 
quite  severe  cases  occurred  among  those  who  had  eaten  boiled  or  roast 
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meat,  from  wliieli  we  see  that  the  ordinary  processes  of  cooking  are 
not  sufficient  to  kill  the  trichinne.  Some  cases  also  (one  fatal)  were 
recorded  of  infection  taking  place  through  the  use  of  lard.  It  may- 
be assiimed  in  explanation  of  these  that  the  lard  had  been  contami- 
nated with  raw  pork. 

The  most  eifective  prophylactic  measure  would,  of  course,  be  a 
careful  preliminary  examination  for  trichinae.  The  specimens  for 
examination  should  be  taken  from  the  ocular  or  masticatory  muscles 
on  each  side  and  from  the  diaphragm;  also  from  the  laryngeal,  lum- 
bar, or  abdominal  muscles,  and  from  the  intercostals.  The  specimens 
should  be  taken  by  the  examiner  himself,  or  in  his  presence  by  the 
butcher,  from  near  where  the  muscular  tissue  passes  over  into  the 
tendinous. 

At  least  ten  preparations  should  be  made  from  each  specimen. 
The  results  of  the  examination  should  be  recorded  in  an  inspection 
book  kept  by  the  butcher,  and  also  in  one  kept  by  the  inspector 
himself.  In  the  inspector's  book  should  be  written  the  number  of 
the  case,  the  day  of  killing,  the  identification  mark  of  the  animal, 
or  of  the  piece  of  meat,  the  name  and  residence  of  the  butcher,  the 
date  of  the  examination  and  its  result,  and  remarks  as  to  the  race  of 
the  hog,  the  place  from  which  it  came,  and  the  condition  in  which 
the  trichinae  were  found. 

Meat  free  from  trichinosis  should  be  marked  by  the  inspector's 
brand.    Trichinous  hogs  should  be  destroyed. 

It  would  be  better  if  all  slaughtering  were  done  in  one  central 
establishment,  where  could  be  established  the  trichina  inspector's 
bureau  with  two  sets  of  officials  each  working  half  a  day. 
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TREATMENT  OF  THE  DISEASES 
CAUSED  BY  ANIMAL  PARASITES. 


The  investigations  of  tlie  last  liaK-century,  that  liave  so  fully  re- 
vealed tlie  natural  Listor}'  of  the  parasites  which  infest  the  human 
body,  have  at  the  same  time  added  much  to  our  means  of  defence 
against  the  diseases  they  produce.  The  symptoms  by  which  these 
diseases  are  manifested — disordered  function,  pain,  fever,  anaemia, 
convulsions,  hemorrhage,  tumor,  or  what  not — vary  greatly  with  the 
kind  and  number  of  parasites  present,  their  location,  and  to  some 
extent  with  the  individual  affected ;  but  they  are  all  directly  due  to 
the  jjresence  of  the  parasite,  its  growth,  its  demands  for  nutrition, 
or,  possibly  in  some  instances,  to  the  toxic  effects  of  biological  prod- 
ucts similar  in  character  to  those  produced  by  micro-organisms. 
The  disturbances  caused  by  the  presence  of  parasites  in  the  intestinal 
canal  or  tissues  cease  as  a  rule  with  the  removal  of  the  parasite,  but 
may  become  so  profound  as  to  require  subsequent  treatment.  It  is 
only  in  the  latter  connection  that  reference  is  made  in  this  chapter  to 
the  treatment  of  individual  groups  of  symptoms,  the  writer  believing 
that  a  statement  of  the  methods  best  adapted  to  the  removal  of  the 
cause  is  in  most  cases  sufficient. 

PROPHYLACTIC  TREATMENT. 

The  sources  of  infection  are  of  importance  to  us  in  their  bearing ' 
upon  xjrophylaxis.  A  majority,  if  not  all,  the  parasites  here  con- 
sidered gain  access  to  the  body  through  the  medium  of  food  or  drink. 
They  enter  the  body,  -with  one  or  two  exceptions,  in  an  embryonic 
state,  or  as  eggs  which  develop  into  a  larval  or  a  mature  condition  of 
the  i^arasite.  Some  of  them  never  reach  maturity  in  the  human 
body.  Most  of  them  have  an  intermediate  state  of  existence  outside 
of  the  human  body,  in  some  animal,  in  water,  or  in  earth.  Man 
becomes  infested  by  eating  the  meat  of  infected  animals,  or  vegetables 
ujjon  which  the  larvtm  or  eggs  have  in  some  manner  been  deposited, 
or  by  drinking  contaminated  water.    Prophylaxis  then  consists  in  the 
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avoidauce  of  these  dangers.  The  systematic  inspection  of  food-stuffs, 
even  though  conscientiously  performed  by  authorized  and  thoroughly 
competent  inspectors,  offers  at  best  only  an  exceedingly  uncertain 
protection  against  infection,  and  the  only  sure  means  of  escape  lies 
in  the  abstinence  from  eating  raw  or  imperfectly  cooked  meats,  par- 
ticularly beef,  pork,  mutton,  and  fish,  the  thorough  washing  in  filtered 
water  of  aU  vegetables  to  be  consumed  without  cooking,  as  cabbage, 
celery,  lettuce,  watercress,  and  the  filtration  and  boiling  of  all  drink- 
ing-water. The  necessity  of  properly  sterilizing  drinking-water, 
especially  in  cities,  has  become  so  well  recognized  as  a  safeguard 
against  infectious  diseases  in  general  that  it  needs  only  mention  here. 
Drinking,  even  bathing,  in  the  water  of  stagnant  pools  and  small 
lakes  is  dangerous  everywhere,  but  particularly  in  tropical  countries, 
on  account  of  the  frequency  of  its  containing  the  eggs  and  larvae  of 
the  filarise,  ankylostoma,  hematobia,  etc.  Even  the  running  water 
of  a  pasture  field  should  be  avoided,  since  nearly  all  ruminating  ani- 
mals are  liable  to  harbor  the  distoma  or  liver  fluke  and  the  taenise. 
But  prophylaxis  extends  much  fiirther.  Much  can  be  done  to  pre- 
serve the  piu'ity  of  our  animal  food.  In  some  countries,  like  Egypt 
and  Arabia,  the  attemi^t  wotdd  seem  all  but  hopeless,  for,  as  Badour 
tells  us,  referring  to  Algeria,  no  one  there  is  sure  that  his  intestine  is 
not  infested  by  a  parasite.  "  The  fact  is  that  every  blade  of  grass  is 
infested  with  ova,  the  earth  and  the  air  are  filled  with  them  by  the 
shameless  filth  of  the  Arabs.  They  deposit  their  excrement  and 
waste  of  all  descriptions  upon  the  soil  and  thus  fructify  it."  Among 
the  more  intelligent  nations  of  Europe  and  America,  however,  the 
demands  of  sanitary  science  receive  a  more  willing  obedience  and  our 
people  need  for  the  most  part  only  to  be  taught  the  dangers  and  how 
to  avoid  them. 

There  can  be  no  doubt  that  if  our  pastures  and  streams  were  kept 
free  from  contamination  by  human  excrement  the  meat  of  oui'  cattle 
and  hogs  would  be  much  less  often  infested  with  parasites.  There  is 
work  here  for  the  State  to  do.  Laws  shoidd  be  enacted  providing 
for  the  efficient  inspection  not  only  of  animals  but  of  pastures  and 
streams  as  well.  Until  such  advance  is  made,  physicians  may  pre- 
pare the  way  for  it  by  instructing  the  people  in  the  necessity  of  cir- 
cumspection, particularly  in  the  danger  of  building  their  privies  in 
proximity  to  or  directly  over  running  streams — a  common  jjractice  in 
the  rural  districts — as  well  as  against  the  harmfulness  of  permitting 
defecation  in  the  stables,  barn-yards,  and  fence  corners,  or  anywhere 
within  reach  of  cattle  and  hogs ;  for  although  cattle  do  not  willingly 
devour  filth,  they  have  no  means  of  removing  it  from  their  hairy  coats 
other  than  with  their  tongues.    The  custom  of  permitting  hogs  to 


PROPHYLi\.CTI0  TREATMENT. 


633 


wallow  in  filth  aucl  to  eat  the  offal  of  other  animals,  even  human  ex- 
crement, cannot  be  too  strongly  condemned.  Clean  pasturage,  clean 
water,  and  clean  bedding  should  be  provided  for  all  cattle,  sheep,  and 
hogs. 

The  irrigation  of  farms  and  gardens  Avith  the  water  of  sewers  is  as 
dangerous  as  it  is  loathsome,  neither  should  the  fluid  from  fresh 
manure  heaps  be  poured  upon  growing  vegetables.  Dogs,  cats,  and 
other  domestic  animals  should  be  excluded  from  the  garden. 

Much  good  has  unquestionably  been  done  by  the  measures  adopted 
in  many  of  our  cities  for  the  limitation  of  the  number  of  dogs  through 
the  levying  of  special  taxes.  Cats  and  other  animals  kept  solely  as 
pets  should  be  placed  under  the  same  restrictions,  and  the  tax  should 
be  made  so  heavy  as  to  limit  their  possession  to  a  class  of  people 
sufficiently  intelligent  to  watch  over  their  health  by  cleanliness  and 
the  giving  of  proper  food  and  drink.  The  fondling  of  such  pets,  at 
best  a  loathsome  practice,  should  receive  the  rebuke  of  public  senti- 
ment— of  the  medical  profession  at  least.  Not  a  little  good  could  be 
accomplished  by  laws  requiring  that  all  animals  becoming  diseased 
(and  I  would  b}^  no  means  limit  the  infections  to  those  considered  in 
this  chapter)  should  be  taken  at  once  to  a  competent  veterinarian  and 
cured  or  killed  at  public  expense,  as  public  good  required. 

A  great  danger  threatens  the  people  of  the  United  States  in  the 
unrestiicted  tide  of  immigration  from  every  clime.  Until  within 
recent  years  many  of  the  parasitic  diseases  were  unknown  in  this 
country,  many  are  yet  infrequent,  and  some  have  not  yet  been  encoun- 
tered, but  when  we  contemplate  the  enormous  influx  of  people  of  the 
most  filthy  classes  from  countries  notorious  for  this  kind  of  diseases, 
the  wonder  is  that  they  have  not  gained  a  stronger  foothold. 

Our  surest  means  of  prophylaxis  lies  in  the  adoption  of  measures 
for  the  destruction  of  the  parasites,  their  eggs  or  embryos,  as  found 
in  our  food,  before  they  gain  entrance  to  the  body.  Fortunately  this 
end  is  as  a  rule  easily  attained  in  the  ordinary  processes  of  cooking. 
The  temperature  of  boiling  water  is  always  sufficient  to  destroy  the 
life  of  these  jjarasites ;  most  of  them  succumb  under  a  temi^erature  of 
from  50"  to  70°  C.  (122°  to  158°  F.)  in  from  five  to  ten  minutes.  It 
is  essential,  however,  that  all  parts  of  a  piece  of  meat  should  be  raised 
to  this  temperature,  and  to  do  this  from  fifteen  minutes  to  more  than 
an  hour  will  be  required,  according  to  the  bulk.  Meat  should  never 
be  eaten  which  has  a  bright-red  color,  or  when  the  juice  is  distinctly 
bloody.  It  is  safer  to  cook  meat  for  a  longer  time  at  a  lower  temper- 
ature than  to  roast  the  surface  only.  Under  no  circumstances  is  it 
safe  tc)  eat  raw  meat.  The  advice  to  patients  to  eat  raw  or  but  slightly 
cooked  Ixief  is  perhajis  sometimes  justifiable,  but  the  danger  incurred 
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should  be  borne  in  mind  and  suflQcient  cooking  to  destroy  possible 
parasites  should,  if  possible,  be  permitted.  Scalding  the  meat  with  a 
very  little  hot  water,  as  usually  directed,  is  objectionable  from  the  fact 
that  the  water  does  not  come  into  contact  with  all  parts  of  the  meat  at 
a  sufficiently  high  temperature.  A  method  which  is  not  open  to  this 
objection  and  does  not  materially  diminish  the  digestibility  or  flavor 
of  the  meat  is  as  follows :  Put  the  meat,  after  being  stripped  of  its 
fibre  and  pounded,  into  a  glass  jar,  insert  a  thermometer  in  such  a 
manner  as  to  register  the  temperature  of  the  centre  of  the  mass,  then 
place  the  jar  in  a  vessel  of  warm  water  and  gradually  increase  the 
temperature  until  the  thermometer  indicates  70°  C.  (158°  F.)  and 
allow  it  to  remain  at  this  temj)eratur6  for  ten  minutes.  When  it  is 
necessary  to  administer  entirely  raw  meat,  the  danger  may  be  reduced 
to  a  minimum  by  thoroughly  pounding  it  and  passing  it  through  a 
fine  sieve.  Pickling  and  smoking  are  said  to  kill  cysticerci  in  meat, 
but  do  not  destroy  the  trichina  spiralis.  Smoked  meats  of  all  kinds, 
including  sausages,  should  be  cooked.  There  is  much  danger  also  in 
the  handling  of  uncooked  meats.  Butchers  and  cooks  not  infrequently 
become  the  victims  of  tapeworms  in  this  manner.  Strict  precautious 
should  be  taken  in  the  kitchen,  particularly  in  the  washing  of  knives 
and  dishes  which  have  been  in  contact  with  raw  meat.  A  knife  that 
has  been  used  to  cut  meat  must  not  be  used  unwashed  to  cut  bread  or 
other  articles  of  food.  Neither  should  raw  meat  be  placed  in  contact 
with  vegetables  in  the  refrigerator  or  upon  ice  from  which  pieces  are 
taken  to  cool  drinking-water. 

The  greatest  care  shoidd  be  taken  by  physicians  and  patients  in 
the  handling  of  tapeworms,  particularly  the  Taenia  solium,  since  infec- 
tion may  follow  from  the  rupture  of  ripe  ijroglottides  and  contamina- 
tion of  the  fingers.  Patients  should  be  instructed  not  to  touch  the 
worm,  or  to  thoroughly  wash  the  hands  after  so  doing. 

The  parasites  considered  in  this  chapter  are  seldom  transferred 
directly  from  one  person  to  another,  except  the  Ascaris  lumbricoides, 
whose  eggs  are  probably  thus  transmitted  in  most  cases.  The  Oxyu- 
ris  vermicularis  also  is  sometimes  couvej^ed  to  places  remote  from 
its  usual  habitat  on  the  fingers  of  its  host  and  may  in  the  same  man- 
ner reach  another  individual.  A  child  infested  with  either  of  these 
parasites  should  be  isolated  and  not  permitted  to  play  with  other 
children  or  to  occupy  the  same  bed  with  them.  Proper  diet  and 
habits  of  cleanliness  undoubtedly  are  important  factors  in  the  pro- 
phylaxis of  this  class  of  parasites  in  childi-en. 
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The  Cestodes. 

The  Echinococcus  Cyst. 

The  treatment  of  ecliinococcus  cyst  by  internal  medication  is  use- 
less. Mercury,  the  iodides,  and  many  other  remedies  have  been 
reported  curative,  but  they  have  not  maintained  the  confidence  placed 
in  them.  Surgical  treatment  is  alone  of  value.  The  measures  to  be 
employed  in  individual  cases  differ  much  with  the  character  and  loca- 
tion of  the  cyst,  but  are  well  expressed  in  the  principles  laid  down 
by  Sutton  in  his  recent  work  on  tumors.  The  treatment  consists 
"  (1)  In  removing  the  cyst  entire  whenever  this  is  possible.  Failing 
this:  (2)  To  incise  the  cyst  wall,  evacuate  the  contents,  and  when- 
ever possible  remove  the  true  cyst,  and  aUow  the  cavity  bounded  by 
the  capsule  to  close  by  granulation." 

Since  the  dangers  of  abdominal  section  have  been  reduced  to  a 
miuimimi,  this  method  should  take  the  place  of  all  others  unless  the 
condition  of  the  patient  forbids.  Kemoval  of  the  cyst  en  masse  is 
most  easily  accomplished  when  a  single  cyst  is  attached  to  the  great 
omentum  or  hangs  from  the  surface  of  the  liver  or  other  organ  with- 
out attachment  to  adjacent  viscera,  or  when  a  small  number  of  cysts 
thus  situated  is  encountered.  After  abdominal  incision,  aseptically 
made,  the  cyst  is  to  be  drawn  through  the  opening,  the  pedicle  tied 
and  the  cyst  wall  cut  away  with  knife  or  cautery  as  in  an  ovariotomy. 
Loreta,  of  Bologna,  has  successfully  excised  the  affected  portion  of  the 
liver  with  the  cyst.  When  numerous  or  firm  adhesions  preclude  the 
removal  of  the  cysts  entire,  and  when  these  are  buried  in  the  sub- 
stance of  an  organ,  the  best  procedure  is  thoroughly  but  carefully  to 
evacuate  the  cysts  and  enucleate  the  brood-capsule.  The  then  sterile 
cyst  may  be  allowed  to  close  by  granulation.  If  suppuration  has 
occurred,  the  cysts  must  be  thoroughly  emptied  and  drainage  be  es- 
tablished by  means  of  a  tube.  In  operations  upon  large  cysts  which 
cannot  be  removed  entire,  a  large  part  of  the  sac  may  be  cut  away  and 
the  edges  stitched  to  those  of  the  abdominal  wound.  Cysts  of  this 
character,  causing  compression  of  the  bladder  and  rectum,  have  been 
successfully  opened  by  perineal  section.  For  the  removal  of  cysts  in 
the  convex  surface  of  the  liver,  Gardner,  of  Australia,  has  repeatedly 
excised  the  overlying  ribs,  made  an  incision  through  the  pleura  and 
diaphragm,  and  stitched  the  cyst  wall  to  the  edges  of  the  opening  in 
the  diaphragm  and  these  to  the  margins  of  the  incision  through  skin 
and  pleura.  The  subsequent  treatment  consisted  of  drainage  and 
imgation.  The  therm o-cautery  has  been  successfully  used  for  the 
removal  or  destniction  of  small  cysts. 


636 


FRENCH — ANIMAL  PARASITES. 


Trephining  lias  been  siiccessMly  resorted  to  in  hydatids  of  the 
brain.  Mudd  reports  a  case  in  which  the  overlying  skull  bone  became 
so  rarefied  as  to  indent  on  pressure.  Incision  was  made  and  the  cyst 
removed.  Eesulting  hernia  cerebri  was  overcome  by  pressure  and 
recovery  ensued. 

Echinococcus  cysts  of  the  lung,  even  when  recognized,  are  not 
always  amenable  to  surgical  treatment,  but  several  cases  have  been 
successfully  operated  upon.  Hoffman,  for  example,  was  so  fortunate 
as  to  have  an  hydatid  cyst  forced  by  coughing  through  an  incision  he 
had  made  to  reach  a  supposed  abscess  of  the  lung  with  perforation  of 
a  bronchus,  and  destroyed  it.  Hosier  destroyed  with  the  themo- 
cautery  a  cyst  which  he  had  recognized  by  the  expectoration  of  small 
hydatids. 

Lumbar  incision  parallel  to  the  last  rib  is  preferred  for  the  removal 
of  echinococcus  of  the  kidney,  as  in  the  cases  of  Hamilton  and 
Pollosson. 

Echinococcus  of  bone  sometimes  requires  the  amputation  of  a 
member,  but  removal  of  the  cysts  is  often  possible  and  should  always 
be  attempted  when  the  destruction  of  bone  has  not  gone  too  far.  The 
operation  should  consist  in  the  taking  away  of  all  cystic  and  necrotic 
portions  of  bone  and  the  approximation  of  healthy  surfaces.  If  much 
tissue  has  to  be  sacrificed,  an  effort  may  be  made  to  gain  its  restorar- 
tion  through  one  of  the  methods  of  bone  implantation  (Macewen, 
Poncet,  Nussbaum)  or  by  means  of  the  ivory  or  bone  peg  or  cyHuder 
of  Senn. 

The  rupture  of  an  echinococcus  cyst  through  the  overlying  body- 
wall  or  into  a  bile  duct,  a  bronchial  tube,  the  intestine,  renal  pelvis, 
ureter,  or  bladder,  may  in  each  instance  result  in  recovery ;  but  when 
the  cyst  pours  its  contents  into  the  peritoneal  cavity,  into  the  pleural 
cavity,  or  the  pericardial  sac,  serious,  even  fatal,  collapse  is  likely  to 
result.  When  opportunity  affords,  however,  the  cavity  invaded  should 
be  opened  and  thoroughly  cleansed  by  irrigation,  the  ruptured  cyst 
being  at  the  same  time  treated  by  one  of  the  methods  here  described. 

The  older  methods  of  treating  echinococcus  cysts  are  for  the  most 
part  to  be  condemned.  It  would  be  wrong,  however,  to  omit  men- 
tion of  them.  They  are  acupuncture,  aspiration,  electrolysis,  and  the 
injection  of  irritant  or  antiseptic  fluids.  All  of  them  have  been  fol- 
lowed by  satisfactory  results  in  some  cases,  some  of  them  at  times  by 
disaster.  It  should  be  remembered  in  considering  them  on  the  one 
hand  that  the  most  trivial  methods  of  treatment,  mere  accidents,  have 
been  followed  by  cure,  and  on  the  other  hand  that  an  exploratory 
section  of  almost  any  part  of  the  body  by  an  experienced  operator  is 
often  safer  than  the  introduction  of  a  needle  or  trocar.    If  for  any 
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reason  one  of  these  methods  of  treatment  is  resorted  to  in  a  given 
case,  it  should  be  done  under  strict  asepsis,  and  as  a  rule  only  after 
the  echiuococcus  sac  has  become  united  to  the  overljdng  tissues  so  as 
to  preclude  the  possibility^  of  the  escape  of  fluid.  Time  must  be  given 
'  also  to  obtain  the  full  result  of  any  one  method  before  it  is  repeated 
or  another  is  tried.  The  growth  of  the  cyst  is  so  slow  as  a  rule  that 
several  months  may  be  allowed  to  elapse,  unless  continued  growth  is 
apparent. 

Acupuncture  is  performed  by  passing  one  or  more  needles  into  the 
cyst  and  withdi-awing  them  immediately  or  after  permitting  them  to 
remain  for  a  few  minutes. 

Electrolj'sis  is  employed  after  the  method  of  Durham,  by  intro- 
ducing tn'o  fine  gilded  electrodes  from  five  to  ten  centimetres  apart 
and  connected  with  the  negative  pole  of  a  ten-ceU  battery  (a  better 
test  of  battery  strength  is  its  ability  to  decompose  a  salt  solution) . 
A  i^ositive  sponge  electrode  is  then  passed  over  the  abdomen,  near 
and  betAveen  the  needles  for  ten  or  fifteen  minutes.  Constitutional 
distiu-bances  follow,  with  rise  of  temperature  to  from  101°  to  103° 
and  the  absorption  of  the  sac  requires  weeks  or  months. 

Aspiration  is  performed  by  withdrawing  only  a  small  quantity  of 
fluid  through  a  small  sterilized  needle.  Very  gentle  suction  should 
be  made  in  the  solid  organs,  lest  hemorrhage  or  inflammation  ensue. 

The  injection  of  irritant  or  antiseptic  solutions  is  of  all  methods 
the  most  objectionable  and  is  now  rarely  practised.  Iodine,  mercuric 
chloride,  ferric  chloride,  argentic  nitrate,  and  oxgall  are  the  agents 
that  have  been  most  used. 

The  Tapeworms. 

The  treatment  of  all  conditions  resulting  from  the  presence  of  a 
tapeworm  in  the  intestine  consists  essentially  in  the  removal  of  the 
parasite.  The  various  remedies  employed  for  this  purpose  act  with 
much  the  same  degree  of  success  upon  all  members  of  the  class,  some 
authors  preferring  one,  some  another,  for  individual  species. 

The  plan  of  treatment  which  is  most  successful  is,  first  to  bring  the  . 
alimentary  canal  into  such  a  condition  as  will  favor  the  action  of  the 
medicine  to  be  administered ;  second,  to  administer  a  medicine  which 
will  kiU  or  benumb  the  parasite,  and  finally,  to  cause  the  expulsion 
of  the  woi-m  with  the  least  possible  delay. 

The  question  when  to  begin  trefitment  is  not  always  a  simple  one. 
If  ])roglottides  are  being  discharged,  no  time  should  be  lost.  If, 
however,  so  large  a  part  of  the  worm  has  been  recently  discharged  as 
to  render  its  death  probable,  treatment  is  usually  delayed  until  seg- 
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ments  again  appear,  in  order  not  to  submit  the  patient  to  unnecessary 
medication.  It  is  not  wise  on  the  other  hand  to  ignore  the  possible 
presence  of  a  tapeworm  in  the  intestinal  canal  until  the  diagnosis  has 
been  established  by  the  discovery  of  i^roglottides.  In  many  cases  of 
obscure  nervous,  gastric,  or  intestinal  disturbance  it  is  advisable  to 
administer  a  mild  cathartic  and  instruct  the  i^atient  to  examine  the 
dejections  for  segments  of  a  worm,  and,  not  finding  them,  to  submit 
specimens  of  the  dejections  for  microscopic  examination  for  ova. 
One  of  the  least  injurious  teniacides  may  judiciously  be  administered 
in  such  cases.  The  stronger  medicines  should  not  be  given  ^vithout 
]5ositive  evidence  of  the  presence  of  a  parasite,  unless,  perhaps,  in 
those  countries  in  which  the  presence  of  parasites  in  the  intestine  is 
almost  habitual. 

Preparatory  Treatment. 

Success  in  the  treatment  of  tapeworm  depends  as  much  upon  the 
care  with  which  the  preparatory  treatment  is  carried  out  as  upon  the 
selection  of  a  teniacide.  Before  the  administration  of  a  remedy 
selected  for  a  given  case,  the  alimentary  canal  should  be  brought  into 
a  condition  to  favor  its  action.  For  two  days  the  patient  should  be 
placed  upon  a  diet  which  recxuires  only  stomach  digestion  and  leaves 
in  the  intestine  the  least  possible  residue.  Milk,  beef,  chicken,  soups, 
very  little  bread,  and  no  vegetables  is  a  good  diet.  The  exclusive 
use  of  kumyss  is  better.  The  custom  of  some  physicians  to  adminis- 
ter certain  articles  which  are  supposed  to  be  repulsive  to  the  worm, 
such  as  garlic,  onions,  salt  herring,  and  fruits  containing  small  pips, 
is  of  doubtful  exi^ediency.  It  is  better  to  have  the  intestines  as 
nearly  empty  as  possible.  Laxatives  should  be  administered  if  the 
action  of  the  bowels  is  sluggish,  but  only  those  of  mild  action,  in 
order  not  to  break  the  worm.  A  copious  enema  should  be  ordered 
the  night  before  administering  the  teniacide  so  as  to  cleanse 
thoroughly  the  lower  bowel. 

Medicinal  Treatment. 

Many  medicines  are  employed  for  the  destruction  of  tfeniaj,  but  the 
most  efi'ective  of  them  may  be  counted  on  the  fingers  of  one  haud. 
Some  of  them  kill  the  parasite,  while  others  apparently  only  cause  it 
to  release  its  hold  upon  the  intestinal  waU  and  aid  in  its  expulsion. 
The  former  are  to  be  preferred. 

The  teniacide  should  be  administered  in  the  morning,  fasting, 
after  or  with  a  cup  of  coflfee,  but  without  food.  The  patient  should 
then  maintain  a  recumbent  posture  in  order  to  guard  against  vomit- 
ing, an  accident  which  is  to  be  avoided  both  on  account  of  the  inter- 


THE  TArEWORMS. 


639 


ruption  of  treatment  and  the  danger  of  raising  ripe  proglottides  into 

the  stomach  where  their  rupture  may  lead  to  subsequent  parasitic  | 

disease. 

Male  Fern  (Aspidium  filix  mas) .  — Male  fern  is  one  of  the  oldest 
as  well  as  one  of  the  most  popular  and  most  certain  of  the  teniacides. 
It  is  said  to  be  most  effective  in  the  removal  of  the  Bothriocephalus  I 
latus  and  of  young  t£eniiie.    It  is  usually  given  in  the  form  of  its  oleo-  ] 
resin  or  an  ethereal  extract,  in  the  dose  of  from  4  to  8  gm.  (1  to  2  j 
drachms) .    The  oleo-resin  is  best  administered  in  capsules,  from  four  ; 
to  eight  in  number,  to  be  taken  at  intervals  of  fifteen  minutes.  Larger 
doses  than  two  di-achms  of  a  good  preparation  are  unnecessary  and  i 
are  not  devoid  of  danger.    Coating  the  cai^sules  with  keratin  prevents  \ 
their  solution  in  the  stomach  and  renders  their  action  on  the  worm  I 
more  conceuti'ated.    The  oleo-resin  and  ethereal  extract  have  been 
administered  also  in  the  form  of  pills  made  with  the  powdered  root.  ; 
A  cathai-tic,  preferably  a  saline,  in  full  dose,  as  a  half-ounce  to  an  j 
oimce  of  magnesium  sulphate,  is  to  be  administered  in  from  a  half  ! 
hour  to  an  hour  after  the  last  dose  of  the  teniacide,  to  hasten  the 
expulsion  of  the  worm.    Castor  oil  is  objected  to  since  it  is  believed  j 
that  oils  increase  the  absorption  of  the  male  fern  and  consequently 
its  toxic  action. 

Other  preparations  of  male  fern  are  seldom  resorted  to.  The  dose  ' 
of  the  powdered  root  is  from  2  to  6  gm.  (30  to  90  grains)  in  pills  or  i 
capsules  or  decoction.  ^ 

The  administration  of  full  doses  of  ether,  chloroform,  or  chloral,  i 
with  the  teniacide  or  immediately  after  it,  is  of  doubtful  expediency  j 
and  not  altogether  devoid  of  danger.  It  is  absolutely  essential  to  i 
success  that  the  preparation  of  male  fern  be  fresh  and  of  full  strength.  j 
The  oleo-resin  should  have  a  distinctly  greenish  color,  if  brown  it  is 
r  inert.  Crystals  of  filicic  acid  that  may  have  been  precipitated  should  \ 
be  incorporated  by  stirring  before  the  preparation  is  dispensed.  ■ 

Pomegranate  (Granatum). — The  bark  of  the  pomegranate  root  is 
another  old  and  reliable  teniacide.    It  is  administered  in  the  morn- 
ing, after  the  preparatory  course  of  treatment  that  has  been  described,  j 
and  is  best  given  in  the  form  of  a  decoction  of  the  fresh  root  bark  or 
as  the  tannate  or  sulphate  of  its  active  principle,  pelletierine. 

The  decoction  is  prepared  by  soaking  64  gm.  (2  oz.)  of  the  fresh  ■ 
bark,  well  chopped,  in  750  c.c.  (li  pints)  of  distilled  water  over  night, 
'  then  gently  boiling  it  down  to  500  c.c.  (1  pint).    This  quantity  is  ad- 
ministered in  three  portions  at  intervals  of  a  half-hour  or  less.  The 
taste  of  the  decoction  is  extremely  nauseating  and  therefore  the  prepa-  < 
rations  f)f  i)e]]etierine  are  now  more  generally  em])loyed.    The  tannate  | 
is  to  be  preferred  because  it  is  tasteless,  the  solution  of  Tanret  being 


640 


FUENCH — ANIMAL  PABASITES. 


probably  the  preparation  most  used.  The  dose  is  from  0.5  to  1.0  gm. 
(7  to  15  grains),  which  should  be  taken  in  one  or  two  portions  in  a 
little  lemonade.  The  efficacy  of  the  tanuate  is  said  to  be  increased 
and  its  toxic  action  at  the  same  time  diminished  by  the  previous  ad- 
ministration of  a  few  grains  of  tannic  acid.  A  brisk  cathartic  is 
to  be  given  within  an  hour  after  the  medicine.  The  writer  has 
recently  tried  with  success  the  one-hour  method  of  a  local  charlatan, 
which  consists  in  giving  a  half-ounce  of  magnesium  sulphate  twenty 
minutes  before  and  again  a  half-ounce  twenty  minutes  after  the  pelle- 
tierine  solution,  which  is  administered  in  a  single  dose.  Before  the 
hour  has  been  completed  the  entire  worm  is  usually  expelled. 

Ciisso  (Kousso,  the  flower  of  the  Hagenia  Abyssinica). — Cusso 
ranks  next  in  favor  and  is  the  remedy  which  is  most  used  in  Abys- 
sinia. Heller  prefers  it  above  all  other  remedies  and  recommends 
that  it  be  administered,  after  preijaratory  treatment,  in  divided  doses 
during  an  hour,  20  gm.  (5  drachms)  for  a  Taenia  solium  or  30 
gm.  (7^  drachms)  for  a  Taenia  saginata,  the  last  dose  to  be  fol- 
lowed in  two  hours  by  a  small  dose  (2  drachms)  of  castor  oil.  The 
best  mode  of  administration  is  the  infusion  of  from  8  to  12  gm. 
(2  to  3  drachms)  in  125  (4  oz.)  of  boiling  water  which  is  allowed  to 
cool  and  is  administered  without  being  strained.  The  flowers  may  be 
given  in  a  mixture  with  honey,  or  they  may  be  compressed  and  en- 
closed in  capsules.  Rosenthal  administers  it  in  gram  tablets,  of 
which  tn^enty  are  to  be  swallowed  during  the  course  of  an  hour,  with 
the  aid  of  a  little  coffee  or  lemonade.  Bamberger  combines  cusso 
with  the  extract  of  male  fern  (6  gm.  of  the  former  to  75  minims 
of  the  latter) .  Cussin,  the  active  principle  of  cusso,  is  highly  recom- 
mended by  some,  but  as  strongly  opposed  by  others.  The  dose  is  2 
gm.  (30  grains).  Pregnancy  is  a  positive  contraindication  to  the 
administration  of  cusso. 

Turpentine. — The  oil  of  turpentine  is  an  efficient  remedy  for  tape- 
worm in  the  dose  of  1  or  2  ounces,  administered  in  an  egg  emul- 
sion, or  with  an  equal  quantity  of  castor  oil.  It  does  not  usually 
require  the  subsequent  administration  of  a  cathartic,  but  if  the  worm 
is  not  expelled  within  two  hours  a  purgative  should  be  given.  The 
use  of  turpentine  is  objectionable,  however,  on  account  of  its  irritant 
action  upon  the  urinary  organs. 

Kamala  has  been  used  with  much  success  in  the  East,  in  doses  of 
from  4  to  8  gm.  (1  to  2  drachms)  powdered,  or  4  to  12  gm.  (1  to  3 
drachms)  of  a  saturated  tincture,  given  in  cinnamon  water.  It  does 
not  cause  much  nausea  or  griping. 

Pumpkin  seed  (Cucurbita  pipo)  is  a  remedy  about  which  there  is 
much  difference  of  opinion,  some  classing  it  among  the  most  effective 
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of  the  teniacides',  others  denying  tlmt  it  has  any  such  properties.  Its 
udiniuistrntiou  is  unquestionably  followed  by  the  expulsion  of  the 
wt)rui  in  a  large  proportion  of  cases,  and  it  is  one  of  the  safest  reme- 
dies for  children.  The  outer  rind  of  fresh  seeds  is  removed  and  the 
pull),  ^ter  having  been  chopped,  is  stewed  into  a  mush,  which  may 
be  sweetened  and  flavored  with  cinnamon.  From  1  to  2  ounces 
is  the  dose  for  a  child,  twice  as  much  for  an  adult.  It  should  be 
given  in  the  morning,  fasting.  A  dose  of  castor  oil  or  effervescent 
magnesium  citrate,  given  shortly  before,  renders  its  action  more  cer- 
tain, and  shoidd  be  repeated  in  two  hours  if  the  worm  is  not  expelled. 

Cocoanut  has  rapidly  gained  in  favor  recently  as  a  teniacide.  The 
milk  and  albumin  of  an  entire  nut  must  be  consumed  within  a  few 
houi-s  and  followed  by  a  brisk  cathartic. 

Black  Oxide  of  Copj^er. — The  black  oxide  of  copper  is  recommended 
by  Hager,  who  administers  it  in  pills.    The  formula  (Ger.  Ph.)  is : 

Cupri  oxydati  nigri,        ....    6.0    (3  iss.) 

Calcarite  carbonicsE,         .       .       .       .2.0    (gr.  xxx.) 

Boli  albsB  levigate,  ....  12.0    (3  iij.) 

Glycerin i  10.0    (fl  3  iiss.) 

M.  ft.  pilulas  No.  cxx.  S.  Two  pills  four  times  daily  during  the  first 
week ;  three  pills  four  times  daily  during  the  next  week,  to  an  adult.  A  child  may 
take  two  pills  twice  daily,  the  number  not  to  exceed  fifty  pills.  Acid  foods  and 
drinks  are  to  be  avoided  during  the  course  of  treatment  and  half  an  ounce  of 
castor  oil  should  be  given  at  its  close. 

Of  the  many  other  remedies  which  have  been  reported  successful 
in  the  treatment  of  tapeworm,  but  few  need  be  mentioned. 

Xaphthal'm  appears  to  be  one  of  the  safest  and  most  effective  of 
anthelminthics.  It  may  be  given  in  doses  of  from  10  to  30  grains,  fol- 
lowed in  an  hour  by  a  cathartic,  preferably  castor  oil.  The  entire 
worm  is  usually  discharged,  and  no  toxic  effects  are  produced. 

TJnjmol  and  inyrtol  have  been  given  in  8-gm.  doses.  Toxic  ef- 
fects frequently  follow,  and  it  is  doubtful  whether  they  possess  au}^ 
superiority  over  turpentine,  although  thymol  has  received  much  com- 
mendation in  recent  literature. 

Salicylic  acid  has  been  used  with  success  in  doses  of  3  gm.  (45 
grains).    Salol  has  proved  successful  in  about  the  same  dose. 

Bartholow  attributes  teniacidal  proijerties  to  papain  in  doses  of  10 
grains  thrice  daily,  after  meals. 

The  Treatment  of  Children. 

The  expulsion  of  a  trenia  from  the  intestine  of  a  child  requires  the 
utmost  care  and  is  always  fraught  with  difficulty.    It  can  usually  be 
accorrifjlished,  however,  if  the  preparatory  treatment  be  carefully  car- 
VoL.  Vlll.— 41 
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ried  out.  The  cliiki  must  be  starved,  difficult  and  unpleasant  as  it 
is  to  do,  only  uiilk  and  soups  being  allowed  for  a  day  or  two  before 
administering  the  teniacide.  The  pumpkin-seed  mnsh  is  usually  the 
best  remedy  to  begin  with  and  will  prove  effective  in  a  large  propor- 
tion of  cases.  Oocoanut  promises  well,  but  the  dose  is  almost  too 
large,  even  for  a  child  ignorant  of  the  reason  for  so  liberal  a  supply 
of  the  delicacy.  If  a  stronger  remedy  is  recpiired  the  l)lack  oxide  of 
copper  or  pelletierine  should  be  chosen.  The  latter  should  be  given 
in  the  dose  of  0.07  gm.  (1  grain)  of  the  alkaloid  or  0.14  to  0.28  (2  to 
4  grains)  of  the  tannate,  preceded  by  a  grain  or  two  of  tannic  acid. 
Santonin  has  occasioned  the  expulsion  of  tiEuiaj  and  may  be  tried  be- 
fore resorting  to  severer  measures. 

Examination  of  Dejections. 

It  is  of  the  utmost  importance  that  the  evacuations  of  the  patient 
be  carefully  examined  to  determine  whether  the  entire  worm  has  been 
discharged.  To  facilitate  this  examination,  the  patient  should  be 
instructed  to  defecate  into  a  vessel,  preferably  a  bucket,  half  filled 
with  water.  The  worm  usually  sinks  to  the  bottom,  while  the  faeces 
rise  to  the  top.  The  fluid  may  then  be  carefully  poured  off  and  more 
water  added,  the  process  being  repeated  until  only  the  parasite  re- 
mains. This  may  then  be  examined  by  lifting  loop  by  loop  into 
another  vessel,  care  being  taken  to  secure  all  the  smallest  fragments. 
The  patient  should  be  instructed  regarding  the  size  and  appearance 
of  the  head.  The  examination  should  be  repeated  after  every  evacua- 
tion for  two  or  three  daj^s,  in  case  the  head  is  not  discovered,  since 
it  may  find  temporary  lodgment  in  the  large  intestine. 

After-Treatmeni. 

It  may  be  necessary  to  restrict  the  diet  of  the  patient  to  easily 
digested  food  for  a  few  days  after  the  expulsion  of  a  tapeworm,  but 
as  a  rule  recovery  from  the  effects  of  the  medication  is  prompt  and 
entirely  spontaneous.  Treatment  is  sometimes  required  to  relieve  an 
anremic  condition  resulting  from  the  prolonged  presence  of  a  parasite 
in  the  intestine,  especially  in  cases  due  to  the  presence  of  the  Bothi'io- 
cephalus  latus.  Bothriocephalus  anaemia  appears  to  be  identical  with 
pernicious  anaemia,  but  as  a  nde  disappears  in  six  or  eight  weeks  after 
the  expulsion  of  the  parasite.  Ferruginous  preparations  may  be 
required.  The  tincture  of  the  chloride  of  iron  woiild  appear  to  be 
most  appropriate  if  Schaumaun's  statement  that  hydrochloric  acid 
remains  long  absent  from  the  gastric  juice  is  correct. 

Knowledge  of  the  fact  that  grave  anaemias  may  residt  from  the 
presence  of  i)arasites  in  the  intestine  (see  also  "  Pochmiasis")  should 
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sufficiently  establish  the  ndvisability  of  making  freciuent  careful  ex- 
amiuatious  of  the  dejections  of  aniBinic  patients  for  the  eggs  of 
parasites. 

Cysticercus  Cellulose. 

Two  great  obstacles  lie  in  the  way  of  our  intelligent  treatment  of 
conditions  due  to  the  presence  of  cysticerci:  first,  the  difficidty  of 
making  a  positive  diagnosis  in  most  cases ;  and,  second,  the  fact  that 
we  have  no  well-established  remedy  capable  of  destroying  the  cysts. 
Feletti,  of  Catania,  offers  the  extract  of  male  fern  as  a  specific  in 
the  dose  of  from  1  to  3  gm.  (15  to  45  grains)  for  only  a  few  days. 
This  treatment  caused  rapid  diminution  and  apparent  cure  of  the 
cysts  in  two  cases  under  his  care,  but  the  result  as  yet  lacks  suffi- 
cient confirmation.  Aside  from  this  the  treatment  must  be  sympto- 
matic, looking  to  the  relief  of  pain,  nervous  excitability,  or  other 
distiu-bance  of  function.  The  surgical  treatment  is  limited  to  the  re- 
moval of  cysts  whose  exact  location  is  known,  when  the  urgency  of 
the  symptoms  justifies  the  risk  entailed.  In  many  cases  tolerance 
of  the  cyst  is  ultimately  established,  all  symptoms  subside,  the  cys- 
ticerci die  and  assume  the  part  of  inoffensive  foreign  bodies,  finally 
becoming  calcified.  Cysticerci  have  been  destroyed  or  removed  from 
the  eye,  the  brain,  the  bones,  and  many  other  regions.  Puncture  of 
the  cyst  and  aspiration  of  the  contained  fluid  is  the  method  of  destruc- 
tion usually  employed,  some  operators  following  this  with  the  injection 
of  iodine  or  alcohol. 

The  Trematodes. 

All  members  of  this  large  class  of  parasites  subsist  upon  the  blood 
of  their  host  and  consequently  produce  more  or  less  profound  anaemia 
as  a  common  symptom.  Owing  to  the  varying  location  of  different 
species,  in  the  small  or  large  intestine,  the  gall  bladder,  the  bile  ducts, 
or  in  the  blood-vessels  of  the  liver,  lungs,  spleen,  kidneys,  ureters, 
bladder,  mesentery,  and  other  regions,  a  great  diversity  of  other  symp- 
toms is  also  produced,  notably  diarrhoea,  dysentery,  hsematuria,  cough, 
a.stlima,  pyelonephritis,  pyonephritis.  The  diagnosis  is  confirmed  by 
finding  the  eggs  or  the  parasites  in  the  fiieces,  urine,  sputum,  etc. 

The  ideal  treatment  of  these  conditions  would  be  the  exhibition  of 
some  agent  cai)al)le  of  exerting  a  toxic  influence  upon  the  parasites 
through  the  medium  of  the  blood,  and  this  is  the  plan  which  is  usually 
aimed  at,  even  when  the  jjarasites  are  located  in  the  intestine.  Prepa- 
rations of  male  fera  in  full  doses  have  usually  proved  fairly  success- 
ful, ijrobably  acting  directly  upon  parasites  located  in  the  small 
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iutestiue  and  tlirougli  the  blood  as  well.  Heller  advises  a  trial  of 
benzene  or  picric  acid  in  these  cases.  Salicylic  acid,  salol,  and  naph- 
thalin  would  probably  prove  as  successful,  and  thymol  has  recently 
been  recommended.  Brazilian  physicians  use  for  the  most  part 
"doliariua,"  a  preparation  made  from  the  Ficus  doliaria,  but  Sti-iim- 
pell  pronounces  it  inferior  to  male  fern.  Dight,  of  Syria,  has  made 
the  ingenious  suggestion  to  administer  large  quantities  of  sidi)huretted 
hydrogen  or  of  carbonic  dioxide  by  rectal  injection,  especially  in 
cases  due  to  the  presence  of  the  hsematobia  Bilharzia,  as  the  gas 
would  be  readily  absorbed  into  the  hemorrhoidal,  vesical,  and  mesen- 
teric veins  and  come  into  direct  contact  with  the  worms.  As  the 
gases  pass  to  the  lungs  for  elimination,  they  would  also  exert  a  bene- 
ficial influence  in  cases  of  the  Distoma  pulmonale. 

To  remove  trematodes  from  the  large  bowel,  copious  injections, 
preferably  through  a  colon  tube,  with  warm  solutions  of  drugs  known 
to  act  deleteriously  upon  the  parasites,  should  be  used.  Creolin,  car- 
bolic acid,  tannin,  alum,  etc.,  are  most  used,  but  they  do  not  always 
overcome  the  disease  without  the  conjoined  action  of  an  internal 
remedy.  Such  accidents  as  the  occlusion  of  the  bowel  or  of  the  ureter 
may  require  prompt  operative  interference,  and  the  many  ulcerations 
of  the  mucous  membranes  infiltrated  or  otherwise  injured  by  the 
deposits  of  eggs  may  require  special  methods  of  treatment. 

The  anasmia  produced  by  these  parasites  requires  the  administra- 
tion of  iron;  some  authors  express  preference  for  Bland's  pills,  others 
for  a  combination  of  iron  with  the  bitter  tonics,  e.g.,  the  elixir  of  iron, 
quinine,  and  strychnine. 


The  Nematodes. 

ASCABIS  LtTMBBICGIDES. 

For  a  day  or  two  before  the  administration  of  medicine  for  the 
removal  of  this  parasite,  the  alimentary  canal  of  the  patient  should 
be  prepared  by  restriction  of  diet  to  such  food  as  is  digested  and 
absorbed  chiefiy  in  the  stomach,  so  as  to  give  the  anthehnintic  the 
best  possible  opportunity  to  act.  Santonin  is  the  remedy  ]3ar  excel- 
lence, in  doses  of  from  gr.  i  to  i.,  for  a  child  of  three  or  four  years. 
It  should  be  administered,  as  a  rule,  in  combination  with  a  httle 
calomel  (gr.  j-V  \),  and  followed  by  a  mild  laxative,  castor  oil, 
aromatic  syrup  of  rhubarb,  or  eft'ervescent  magnesium  citrate. 
Kiichenmeister's  method  was  to  mix  two  to  foxir  grains  of  san- 
tonin with  an  ounce  of  castor  oil  and  administer  one  teaspoonful 
of  the  mixture  every  hour  until  it  operated  upon  the  bowels.  Sau- 
tonin-calomel  powders  may  be  mixed  with  a  little  butter  and  spread 
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on  a  slice  of  bread.  The  confections  of  santonin  kept  by  the  apothe- 
caries may  be  used,  providing  they  do  not  contain  too  much  of  the 
santonin.  The  syrup  of  senna  is  also  a  good  vehicle  with  children 
who  do  not  take  medicine  readily.  The  worms  are  usually  voided 
in  the  iii-st  evacuation  after  the  administration  of  santonin,  but  may 
continue  to  pass  for  several  days.  It  is  advisable,  therefore,  to  reijeat 
the  dose  of  the  drug  every  second  day  so  long  as  the  worms  continue 
to  be  discharged.  The  only  unpleasant  effect  of  santonin  in  proper 
dosage  is  a  slight  discoloration  of  the  urine;  cerebral  disturbances 
and  yellow  vision  are  always  indicative  of  an  excessive  dose. 

Among  the  many  other  remedies  which  have  been  used,  mention 
need  be  made  of  only  a  few,  such  as  the  fluid  extract  of  spigelia  and 
senna  ("  worm  tea") ,  in  doses  of  a  half-drachm  to  a  drachm  ever3'^  hour 
until  it  begins  to  purge,  oil  of  chenopodium,  five  to  ten  di'ops  on  sugar, 
and  the  infusions  of  cusso  and  kamala. 

Certain  unpleasant,  even  dangerous,  accidents  may  result  from  the 
presence  of  lumbricoid  worms  in  the  intestine.  Elevation  of  tempera- 
ture not  infrequently  follows  their  death,  by  treatment  or  otherwise, 
and  continues  until  their  expulsion.  The  condition  does  not  usually 
require  treatment,  but  two  or  three  grains  of  phenacetin  with  a  grain 
of  salol  may  be  given  every  three  or  four  hours,  measures  to  hasten  the 
expulsion  of  the  parasites  not  being  overlooked. 

Intestinal  obstruction  by  the  accumulation  of  worms  into  a  baU- 
like  mass  should  be  treated  as  a  case  of  simple  obstruction,  a  con- 
dition from  which  it  can  rarely  be  differentiated.  The  measures 
employed,  briefly  stated,  are:  absolute  rest,  the  relief  of  pain,  if 
severe,  with  opium,  concentrated  diet,  gentle  stimulation  of  jieristalsis 
with  calomel  in  combination  with  santonin,  the  external  application 
of  cold,  and  efforts  to  dislodge  the  obstructing  mass  hj  gentle  abdomi- 
nal taxis.  These  failing,  abdominal  section  should  not  be  too  long 
deferred,  success  depending  largely  upon  the  time  of  operation. 

When  the  round  worm  wanders  from  its  usual  habitat  in  the  small 
intestine  into  the  biliary  passages  serious  obstructions  and  some- 
times suppurative  inflammation  result.  If,  as  has  happened,  it  passes 
up  tlirough  stomach  and  oesophagus  to  the  respiratory  passages, 
alarming,  even  fatal,  dyspnoea  may  be  produced.  By  its  passage 
downwards  in  the  intestine  perforation  of  intestinal  ulcers  and  a]>peu- 
dicitis  are  said  to  have  occurred.  In  the  biliary  passages  the  diffi- 
culty of  diagnosis  precludes  all  intelligeut  treatment.  Measures 
intended  to  thin  the  bile  and  to  increase  its  flow  may  be  resorted  to, 
as  iji  a  case  of  icterus  from  unother  cause,  but  will  ])robab]y  fail. 
0{)erative  measurfis  offer  little,  since  the  ])arasites  are  rarely  confined 
to  accessible  regions.    In  the  pharynx  and  larynx  the  worm  may 
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sometimes  be  found  and  dislodged  with  tlie  finger  or  an  appropriate 
instrument,  if  the  case  is  seen  early. 

The  various  disturbances  of  the  nervous  system  which  occasionally 
result  from  the  irritation  caused  by  lumbricoid  worms  in  the  intestine 
generally  subside  promptly  upon  the  removal  of  the  cause.  Head- 
ache, chorea,  epileptiform  convulsions,  dreams,  various  disturbances 
of  muscular  action  are  among  the  disorders  of  this  class.  The  ad- 
ministration of  a  few  doses  of  santonin  in  persistent  cases  of  obscure 
nervous  disturbance  in  a  child  is  often  a  useful  test. 

OxYUBis  Vermicularis. 

The  threadworm,  pinworm,  seatworm,  as  it  is  variously  called, 
does  not  always  require  the  administration  of  medicine  per  os.  Local 
treatment  by  means  of  cox^ious  enemata  is  usually  all  that  is  neces- 
sary. For  this  purpose,  plain  cold  water,  solutions  of  common  salt, 
alum,  tannin,  cami)hor,  potassium  sulphide,  asafetida,  vinegar, 
eucalyptol,  carbolic  acid,  creolin,  and  many  other  substances  are 
used.  Probably  the  simplest  and  surest  enema  is  a  decoction  of  aloes 
or  an  infusion  of  senna  or  quassia.  Turpentine  in  egg  emulsion  is 
efficient  when  the  parasites  occupy  only  the  lower  part  of  the  large 
bowel,  but  may  i^roduce  unpleasant  results..  Poisoning  has  followed 
the  use  of  carb(jlic  acid.  Cod-liver  oil  has  been  successfully  employed 
by  enema.  Whatever  the  agent  employed,  a  large  quantity  must  be 
injected,  preferably  through  a  colon  tube  so  as  to  fill  the  large  bowel, 
and  the  enema  shoidd  be  retained  as  long  as  possible.  Persistency 
is  also  essential.  The  treatment  should  be  continued,  at  least  one 
enema  daily,  until  the  worms  cease  to  pass.  The  irritation  of  the 
parts  about  the  anus  may  be  relieved  by  bathing  and  the  application 
of  carbolated  vaseline. 

Enemata  failing  to  arrest  the  discharge  of  oxyurides,  it  is  safe  to 
infer  that  the  parasites  have  invaded  the  small  intestine  and  to  begin 
the  administration  of  santonin  or  other  of  the  remedies  iised  to  de- 
stroy the  lumbricoid  worm.  Ehubarb  is  said  to  exert  a  toxic  iutiu- 
ence  upon  the  oxyurides. 

During  and  after  the  treatment,  tonics  shoidd  be  administered  to 
overcome  the  usual  anaemia  and  emaciation,  and  every  effort  should 
be  made  by  scrupulous  cleanliness  to  avoid  the  conveyance  of  tlie 
parasite  or  its  eggs  by  the  child's  fingers  or  otherwise  to  the  respira- 
tory passages  or  elsewhere.  When,  however,  other  regions  become 
infested,  thorough  cleanliness  with  the  ap]dication  of  one  or  other  ol 
the  above-mentioned  decoctions  or  infusions  will  generally  suttice. 
Thymol,  eucalyptol,  boric  acid,  or  mercuric  chloride  may  be  used  iu 
the  resjiiratory  passages. 
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Trichocephalusis. 

Recent  investigations  indicate  that  the  presence  of  the  Tricho- 
cephahis  dispar  iu  the  cjecum,  its  most  frequent  abode,  is  by  no  means 
so  harmless  as  most  authors  have  considered  it,  but  that  profound 
aua?mia  and  chronic  diarrhoea,  sometimes  i)rofuse  and  blood-stained, 
may  be  produced  by  it,  even  in  small  numbers.  Again  the  import- 
ance of  examining  the  dejections  of  anaemic  i^atients  is  apparent.  The 
treatment  of  this  condition  is  practically  the  same  as  that  for  the 
removal  of  the  oxyuris,  pains  being  taken  that  the  enemata  are  deliv- 
ered high  up  in  the  colon,  so  as  to  deluge  the  ciecum.  Anthelmintics 
should  at  the  same  time  be  administered  by  the  mouth. 

Deacunculus  Medinensis. 

The  treatment  which  has  been  employed  for  the  removal  of  the 
guinea-worm  has  been  limited,  until  recently,  to  the  removal  of  the 
parasite  from  its  lodgment  in  the  flesh  by  the  slow  process  of  seizing 
the  pai-t  which  presents  upon  rupture  or  incision  of  the  burrow  and 
slowly  winding  it  upon  a  -piece  of  wood,  an  inch  or  two  daily,  until 
the  entire  worm  has  been  removed.  The  process  required  from  two 
to  tw^enty  days,  according  to  the  length  of  the  worm,  and  the  utmost 
care  to  avoid  a  rupture  of  the  parasite  and  the  possible  liberation  of 
living  embryos.  Emily,  of  the  French  navy,  has  had  excellent  results 
from  the  subcutaneous  injection  of  mercuric  chloride  (1 : 1,000) .  If 
the  worm  has  not  i^erf orated  the  skin,  he  inserts  the  needle  at  several 
jjlaces  into  the  bui-row  and  injects  a  Pravaz  syringeful  of  the  solution. 
The  dead  worm  undergoes  absorption.  If  the  worm  protrudes,  he 
thinsts  the  needle  into  it  and  finds  no  difficulty-  in  withdrawing  the 
dead  worm  on  the  day  following. 

Attempts  to  remove  the  worm  by  free  incision  of  the  burrow  have 
proved  successful  in  some  cases,  but  must  necessarily  fail  in  others  on 
account  of  the  occasional  great  length  of  the  parasite  and  its  tortuous 
coui-se.  F.  Eoth,  of  Gold  Coast,  Africa,  recommends  the  following 
method :  "  A  long,  gi-ooved,  blunt-pointed  probe  is  passed  along  the 
Imrrow,  and,  where  it  ends  or  where  the  burrow  takes  a  sharp  turn  or 
sinks  deeply  into  the  fleshy  parts,  the  skin  is  nicked  and  the  probe 
j)assed  tlirough.  Then  a  sharp  scalpel  is  drawn  along  the  probe  and 
tlie  wound  is  laid  well  open.  The  sui)erficial  veins  are  cut  and  if 
necessary  ligatured.  Tlie  large  cutaneous  nerves  should,  Avhenever 
[jfwsible,  ])(',  spared.  All  burrows  should  be  ti-eated  in  tlie  same  man- 
ner. Long  strips  of  lint  soaked  iu  carbolic-acid  lotion  (1:15)  are 
laid  in  the  opened  wounds.    The  whole  limb  is  then  surrounded  with 
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a  Hut  compress  soaked  iu  the  same  carbolic-acid  lotion,  covered  with 
oiled  silk  and  wool,  and  tightly  bandaged."  The  dressing  is  renewed 
every  twenty-four  hours  and  a  part  of  the  guinea-worm  is  usually 
found  upon  the  dressing;  very  often  it  can  be  removed  by  gentle 
traction  in  the  line  of  the  burrow. 

Various  drugs  have  been  employed  for  the  destniction  of  this 
parasite  and,  as  in  every  other  disease,  remarkable  results  have  been 
claimed  for  trivial  methods  of  treatment.  For  example,  cure  is  said 
to  result  from  a  diet  of  sugar  candy  (1  to  1^  pounds)  for  a  single 
day,  from  the  administration  of  asafetida  in  gr.  v.-xv.  doses  thrice 
daily  for  a  week,  potassium  nitrate,  8  gm.  (2  drachms)  in  butter- 
milk for  five  days,  from  the  use  of  comjiound  sulphur  tabloids  each 
containing  gr.  v.  every  four  hours  for  ten  days,  or  from  the  local 
application  of  electricity.  Eoth  succeeded  in  destroying  the  parasite 
by  the  external  application  of  compresses  soaked  in  the  carbolic-acid 
lotion  (1 : 15)  in  cases  in  which  he  was  not  able  to  ojjeu  the  burrow 
with  the  knife. 

DOCHMIASIS. 

Dochmiasis,  ankylostomiasis,  Egyptian  or  tropical  chlorosis,  the 
disease  of  workers  in  tunnels,  brick-makers'  ausemia,  miners'  cachexia, 
all  these  are  the  names  ajjplied  to  the  conditions  produced  by  the 
presence  of  the  Ankylostomum  duodenale  in  the  duodenum  or  jeju- 
num. The  sj'mptoms  are  in  many  respects  the  same  as  those  pro- 
duced by  the  trematodes.  The  anaemia  may  become  so  profoimd  as 
to  lead  to  a  fatal  result  if  the  cause  be  not  recognized  and  removed. 
Eecovery  occasionally  occurs  from  the  spontaneous  death  or  discharge 
of  the  parasites.  The  embryos,  although  discharged  iu  large  numbers, 
do  not  develop  in  the  human  body,  and  consequently  treatment  is 
successful  which  destroys  the  mature  worms.  The  best  remedies  are 
the  oleo-resin  and  ethereal  extract  of  male  fern  and  thymol.  Sandwith, 
from  an  experience  of  four  hundred  cases,  concludes  that  thymol  is  the 
only  remedy  worthy  of  trial,  as  it  has  invariably  proved  successful  in 
his  hands.  It  is  given  in  powder  form  in  doses  not  exceeding  4 
drachms  in  two  i^ortions  two  hours  apart,  a  dose  of  castor  oil  being 
administered  two  hours  later  to  hasten  the  discharge.  A  Utile  brandy 
is  given  if  the  patient  is  weakly. 

FrLAELASIS. 

The  results  of  the  presence  of  the  filariiB  are  leucocytosis,  chyluria. 
hsematuria,  less  frequently  chylous  ascites,  chylous  hydrocele  (lymph 
scrotum),  varicocele,  ele])hautiasis,  various  uawus-like  dilatations  of 
the  lymph  vessels,  particularly  in  the  axilla  and  groin,  from  which  a 
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milky  (cliyloserous)  fluid  may  be  obtaiuetl,  abscesses  in  the  lympli 
glauds  of  the  ueck,  arm,  thigh,  scrotum,  braiu,  or  within  the  jjelvis; 
peculiar  afl'ectious  of  the  skin,  impairment  of  sight  and  hearing,  jios- 
sibly  also  framboesia  and  the  sleeping  sickness  of  Africa.  Various 
other  phenomena  residt  from  the  migration  of  the  parasites  from  the 
blood-vessels  and  lymph-vessels  into  the  tissues.  These  many  con- 
ditions may  exist  separately  or  in  various  combinations. 

Successful  treatment,  according  to  most  authors,  necessitates  the 
destruction  of  the  filariae;  but,  unfortunately,  this  does  not  insure 
relief  from  the  j)athological  conditions  or  processes  which  have  been 
established.  The  fact  that  a  very  large  part  of  the  inhabitants  of 
some  tropical  countries  harbor  filariae  for  many  years  without  any  of 
the  results  here  stated,  without,  in  fact,  any  inconvenience  whatever, 
has  led  some  authors  to  believe  that  these  conditions  result  rather 
from  accidents  to  the  parasites  or  their  eggs  than  to  an}'  direct  action 
of  the  healthy  jmrasites.  These  authors  consequently  discountenance 
all  treatment  intended  to  destroy  the  filariae.  If  the  explanation  given 
by  Manson  is  correct,  medicinal  treatment  is  useless  unless,  perhaps, 
when  it  is  commenced  before  the  development  of  cliyluria,  a  time 
when,  as  a  rule,  the  presence  of  the  parasites  is  not  suspected.  He 
maintains  that  the  filariae  lead  to  the  development  of  cliyluria  and 
other  distm-bances  of  the  lymph  circulation  by  causing  a  constriction 
of  the  thoracic  duct  and  consequent  retrograde  movement  of  the 
chyle.  After  the  constriction  has  been  formed,  the  death  of  the  filariae 
will  not  materially  alter  the  condition;  he  therefore  maintains  that 
the  parasite  ought  not  to  be  molested,  but  rather  protected,  and  that 
the  resultant  conditions  should  be  treated  by  rest,  elevation  of  the 
jjehis,  and  lowering  of  the  lymphatic  tension  by  the  administration 
of  saline  purgatives,  limited  diet,  and  abstinence  so  far  as  possible 
from  fluids.  Such  palliative  treatment  is  supported  by  the  fact  that 
tlie  filariae  sometimes  die  spontaneously,  after  an  indefinite  period  of 
existence. 

Cures  have  been  reported  from  the  employment  of  various  medi- 
cines, among  them  gallic  acid  in  doses  of  4  to  8  gm.  (1  to  2 
drachms)  daily ;  the  picro-nitrate  of  potassium  in  piUs  or  capsules 
containing  0.20  to  0.50  gm.  (3  to  7  grains) ;  potassium  iodide  in  large 
doses,  benzoic  acid,  and  in  tropical  countries  from  the  use  of  several 
barks.  Kecently  quinine  has  been  found  to  be  one  of  the  best  reme- 
dies. Austin  Flint  has  reported  the  cure  of  a  case  of  cliyluria  due 
to  tlie  yireseiice  of  the  Filaria  sanguinis  liominis  by  the  administra- 
tion of  methylene  l)lue,  0.13  (2  grains)  every  four  houi's  for  five  days. 
A  foiTi)  of  the  ])araHite  has  several  times  been  removed  by  excision 
from  the  eye  and  other  regions. 
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After  the  death  of  the  filariae  the  various  conditious  which  they 
have  occasioned  may  subside  more  or  less  rapidly,  but  frequeutly 
persist.  Tonics  and  supportive  measures  are  indicated,  with  eleva- 
tion of  the  iifi'ected  part,  the  application  of  various  lotions  and  elastic 
compression  of  dilated  lymi)hatics,  when  possible. 

TmcHiNOSis. 

If  the  fact  that  an  individual  has  ingested  trichinous  flesh  becomes 
known  within  a  few  hours  afterwards,  all  serious  consequences  may  be 
averted  by  thorough  lavage  of  the  stomach  and  the  administration  of 
purgatives.  After  a  few  days  have  elapsed,  however,  our  only  hope  is 
to  secure  the  destruction  of  the  worms  in  the  intestine  and  their  dis- 
charge before  migration  has  commenced.  Purgation  alone  is  not  always 
sufficient,  and,  unfortunately,  the  administration  of  anthelmintics  has 
not  yielded  entirely  satisfactory  results.  The  treatment  is  usually 
commenced,  however,  with  the  administration  of  a  brisk  cathartic,  an 
ounce  of  castor  oil  or  a  large  dose  (10  to  20  grains)  of  calomel,  or  a 
drachm  of  sodium  sulphite  every  four  hours  until  catharsis  has  been 
produced.  Following  this  treatment,  remedies  are  to  be  given  to  kill 
the  parasites  which  still  remain  in  the  intestine.  Sodium  sulphocar- 
bolate  has  been  used  aud  theoretically  shoidd  be  an  excellent  remedy, 
having  both  an  antisei)tic  and  an  antipyretic  action.  It  shoidd  be 
given  in  keratin-coated  capsules  or  pills,  in  doses  of  2  gm.  (30  grains) 
every  four  hours.  Salicylic  acid  should  be  equally  effective,  1  gm. 
(15  grains)  every  three  hours,  in  keratin-coated  capsules.  Thymol, 
4  to  8  gm.  (1  to  2  drachms)  thrice  daily,  is  well  spoken  of;  but  iis 
action  on  the  kidneys  should  be  closely  watched.  Carbolic  acid  (not 
exceeding  2  grains)  in  glycerin  and  water  has  been  employed.  Male 
fern  has  yielded  only  doubtful  results.  The  same  is  true  of  benzene, 
picric  acid,  arsenic,  and  corrosive  sublimate.  Chloroform,  ether,  and 
alcohol  have  been  recommended,  but  the  former  two  can  hardly  be 
given  in  sufficient  dose  without  danger  to  the  jjatient.  Glycerin,  a 
half-ounce  in  an  ounce  of  water  every  hour,  is  a  popular  remedy  and 
may  be  used  as  an  adjuvant  to  other  medicines,  increasing  their  abil- 
ity to  penetrate  the  integument  of  the  trichina.  It  exerts  no  iulluence 
upon  the  encapsulated  trichina,  however,  as  the  writer  has  developed 
trichinosis  in  a  kitten  with  small  fragments  of  trichinous  muscle  which 
had  been  preserved  for  several  years  in  pure  glycerin. 

Diarrhoea  should  not  be  checked  unless  the  condition  of  the  patieut 
demands  it,  but  should  be  encouraged  during  the  first  two  weeks  of 
the  disease,  or  until  such  time  as  it  becomes  evident  that  tlie  trichiuse 
have  passed  out  of  the  intestine,  being  no  longer  found  in  the  de- 
jections. 
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After  the  tricliiua)  have  entered,  tlie  tissues  the  treatment  becomes 
purely  symptomatic,  as  we  have  no  medicine  capable  of  causing  their 
destruction.  The  strength  of  the  patient  must  be  supported  by  the 
most  nutritioxis  diet  and  mild  alcoholic  stimiilatiou.  Cold  baths  and 
frictions  with  chloroform  liniment,  oils,  or  spirit,  and  the  application 
of  tlannel  bandages  are  useful  in  allaying  the  i)ains  and  checking  the 
sweats.  Ice-bags  are  also  useful  in  relieving  local  pains,  as  those  of 
the  diaphragm.  If  cold  applications  prove  disagreeable,  hot  applica- 
tions and  baths  may  be  substituted.  Relief  of  pain  and  reduction  of 
temperature  may  be  secured  from  the  administration  of  antiijyrin, 
phenaeetin,  or  sodium  salicylate.  Sleep  should  be  secured  by  means 
of  medicines  which  do  not  constipate,  such  as  trional  in  gram  (15  grain) 
doses,  or  15  to  30  drop  doses  of  the  solution  of  morphine  bimeconate. 
Musciilar  pains  are  greatly  relieved  by  systematic  movements  and 
massage.  Forced  movements,  although  painful,  yield  a  i^eriod  of 
comparative  comfort. 

If,  as  sometimes  happens,  a  typhoid  state  supervenes,  we  can  do 
nothing  but  support  the  patient  by  a  continuation  of  nutritious  diet, 
peptonized  milk,  beef  juice,  panopeptone,  somatose,  and  the  like,  and 
the  free  administration  of  brandy — a  treatment,  in  fact,  like  that  em- 
ployed in  typhoid  fever — and  the  administration  of  tonics. 

Wendt  reports  cases  of  chronic  myositis,  with  acute  exacerbations, 
resembling  closely  chronic  rheumatism,  and  i)ermanently  impairing 
muscular  strength.  The  treatment  is  symptomatic,  the  application 
of  hot  water  and  anodyne  liniments,  for  the  relief  of  pain,  and  passive 
motion. 

The  ansemia  of  trichinosis  should  be  combated  by  the  administra- 
tion of  iron  with  small  doses  of  strychnine,  quinine,  or  other  bitter 
tonics,  systematic  light  exercise,  and  such  hygienic  measures  as  the 
character  of  the  case  suggests. 
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Gargles,  burns  of  the  mouth  from,  13 
Gastralgia,  322 

constitutional,  324 
diagnosis,  325 
etiology,  323 
nervous,  324 

diagnosis  from   ulcer,  cancer, 
and  hyperchlorhydria,  230 
reflex,  325 

symptomatology,  323 

treatment,  327 
Gastrectasia,  291,  305 
Gastric  juice,  123 

absence  of  the,  282 
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tions of  the  stomach,  162 
test  meal,  139 
Korczynski-Jaworski's  blood  test,  154 
Krabbea  grandis,  561 
KuMMEL,  Webnek,  on  Diseases  of  the 
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eases of  the,  359 

cysticerci  of  the,  566 

ocluuococcus  of  the,  523 
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diagnosis  of  diseases  of  the,  371 
Pancreas,  Diseases  of  the,  369 

anatomy  and  physiology,  369 ;  gen- 
eral symptomatology  and  diagnosis, 
371 ;  general  therapeutics,  378  ;  par- 
enchymatous inflammation,  379 ; 
sclerosis,  381 ;  hemorrhage,  383 ; 
atrophy,  383  ;  gangrene,  383  ;  can- 
cer, 384 ;  tuberculosis,  386 ;  fatty 
degeneration,  386  ;  amyloid  degen- 
eration, 386  ;  cysts,  386 ;  calculi, 
389;  injuries,  391;  literature,  391 
Pancreas,  examination  of  the  fteces  in 

diseases  of  the,  374 
examination  of  the  urine  in  diseases 

of  the,  377 
fatty  degeneration  of  the,  386 
gangrene  of  the,  383 
general  health  in  diseases  of  the,  372 
hemorrhage  of  the,  382 
injuries  of  the,  391 
parenchymatous    inflammation  of 

the,  379 

physical  examination  in  diseases  of 
the,  373 

physiology  of  the,  369 

sarcoma  of  the,  384 

sclerosis  of  the,  381 

symptoms  of  disease  of  the,  371 

treatment  of  diseases  of  the,  878 

tuberculosis  of  the,  386 
Pancreatic  juice,  126,  375 
Pancreatitis,  379 
Parasites,  Animal,  501 

echinococcus,  504;  bothriocephalus 

latus,  555;   bothriocephalus  legu- 

loides,  560;  knihhea  gnmdis,  561; 

ttenia,  .562 ;  dlHtoina.  571  ;  ascaris 


lumbricoides,  582;  oxyuris  vermic- 
ularis,  588;  tricliocephalus  homiuis, 
590 ;   dracunculus  Persarum,  593 ; 
eustrongylus  gigas,   595 ;  ankylo- 
stomum  duodenale,  597 ;  filaria  san- 
guinis hominis,  604 ;  trichina  spi- 
ralis, 608;  bibliography,  621 
Parasites,  Animal,  Treatment  of  the 
Diseases  Caused  by,  631 
prophylactic  treatment,  631 ;  echin- 
ococcus,  635  ;  tapeworms,  637 ;  cys- 
ticercus    cellulosaj,    643 ;  trema- 
todes,   643 ;    ascaris  lumbricoides, 
644 ;  oxyuris  vermicularis,  646  ;  tri- 
chocephalus,  647  ;  dracunculus  med- 
inensis,  647;  dochmiasis,  648;  fila- 
riasis,  648 ;  trichinosis,  650 
Parasites,  amphistoma  Collinsii,  580 
amphistomum  hominis,  579 
ankylostomum  duodenale,  597 
ascaris  alata,  588 

Qrsecorum,  588 

lumbricoides,  582 

marginata,  588 

maritima,  588 

mystax,  588 

vermicularis,  588 
Bilharzia  hcematobia,  580 
bothriocephalus  latus,  555 

leguloides,  560 
cestodes,  504 

cysticercus  acanthotrias,  568 

cellulostE,  564 

racemosus,  565 
dibothrium  latum,  555 
distoma  Buskii,  575 

capense,  580 

conjunctum,  578 

cranum,  575 

endemicum,  577 

felineum,  576 

hepaticum,  574 

heterophyes,  579 

japonicum,  577 

lanceolatuni,  575 

magnum,  576 

pulmonale,  576 

Rathonisii,  575 

Ringeri,  576 

sibirioim,  576 

sinense,  577 
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Parasites,  distoma  spatulatum,  577 

texauicum,  576 

Westeimarmi,  576 
distomum  ba3matobiura,  580 
docliinius  ankylostomum,  597 

duodenalis,  597 
dracunculus  Persarum,  593 
echiuococcus,  504 

altricipariens,  506 

alveolaris,  506,  510 

endogenus,  506 

exogenus,  506 

granulosus,  506,  508 

honiinis,  506 

Lydatidosus,  506,  508 

multilocularis,  506,  510 

osteoklastes,  506 

polymorphus,  506 

scolecipariens,  506 

unilocularis,  506 

veterinorum,  506 
eustrongylus  gigas,  595 
fasciola  carnosa,  576 

hepatica,  574 
fllaria  Bancrofti,  604 

Mansoni,  604 

medinensis,  593 

sanguinis  bominis,  604 

Wucbereri,  604 
flukes,  574 
guinea-worm,  593 
gynfEcopborus,  580 
byraenolepsis,  578 
krabbea  grandis,  561 
legula  Mansoni,  560 
lumbricus  intestinalis,  582 
mastigodes,  590 
nematodes,  582 
oxyuris  verniicularis,  588 
pseudo-tricbinse,  630 
round  worm,  582 
schistosoma,  580 
sclerostoma  duodenale,  597 
seat-worm,  588 
strongylus  duodenalis,  597 

qiiadridentatus,  597 
tiEniu  canina,  572 

cucumerina,  572 

diminuta,  373 

echinococcus,  504 

elliptica,  572 


Parasites,  taenia  flavopunctata,  573 
incruris,  568 
indentata,  568 
lata,  555 

leptocepbala,  573 

mediocanellata,  568 

minima,  573 

nana  (v.  Beneden) ,  504 

nana  (v.  Siebold),  573 

saginata,  568 

solium,  562 

varerina,  573 
tape-worms,  562 
tbecosoma,  580 
tbread-worm,  588 
trematodes,  574 
trichina  cystica,  604 

sanguinis  bominis  nocturna,  604 

spiralis,  608 
trichocephalus  dispar,  590 

hominis,  590 
trichuris,  590 
uncinaria  duodenalis,  597 
Parorexia,  314 

Parotid  gland,  echinococcus  of  the,  553 
Parturition,  echinococcus  as  an  obstruc- 
tion to,  540 
Pelvic  hematocele,  diagnosis  of,  from 
appendicitis,  459 
organs,  female,  echinococcus  of  the, 
539 

Pepsin,  test  for,  143 

Peptone,  test  for,  143 

Peritoneum,  anatomy  of  the,  399 
appearance  of,  in  ascites,  485 
bibliography  of  diseases  of  the,  495 
carcinoma  of  the,  489 
cysts  of  the,  493 

Peritoneum,  Diseases  of  the,  395 
embryology,  395 ;  anatomy,  399 ; 
physiology,  407 ;  peritonitis,  407 ; 
appendicitis,  433  ;  perforation  of  the 
stomach  and  intestine,  470 ;  peri- 
tonitis originating  from  tlie  female 
genitals,  474 ;  subphrenic  abscess, 
477 ;  tuberculous  peritonitis,  480 ; 
chronic  peritonitis,  483 ;  ascites, 
486 ;  tumors  of  the  peritoneum,  489 ; 
literature,  495 

Peritoneum,  ecliinococcus  of  the,  493, 
536 
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Peritoneum,  embryology  of  the,  395 
fibromii  of  the,  493 
hydatids  of  the,  493 
hydro-,  484 

inflammiitiou  of  the,  see  Peritonitis 

lipoma  of  the,  492 

physiology  of  the,  407 

rupture  of  hydatids  into  the,  528 

sarcoma  of  the,  492 

structure  of  the,  406 

tumors  behind  the,  494 

tumore  of  the,  489 

topographical  diagnosis  of,  494 
Peritonitis,  407 
bacterial,  412 
chemical,  410 
chronic,  483 

diagnosis  of,  from  ascites,  488 
course,  421 
diffuse,  419 
fibrinous,  408 

following  appendicitis,  438 
following  perforation  of  the  intes- 
tine, 473 

following  perforation  of  the  stom- 
ach, 225,  470 
following  subphrenic  abscess,  477 
hematogenous,  416 
infective,  409 
localized,  419 
mechanical,  410 
onset,  421 

originating  from  the  female  genitals, 
474 

pathology,  407 
physical  signs,  428 
puerperal,  476 
purulent,  409 
serous,  408 
special  forms  of,  433 

appendicitis,  433 

chronic,  483 

following  perforation  of  the  in- 
testine, 473 

following  perforation  of  the 
stomach,  470 

originating  from  the  female 
genitals,  474 

puerperal,  476 

flubph renin  abscess,  477 

tuberculous,  480 


Peritonitis,  symptoms,  420 
general,  422 
local,  424 
physical  signs,  428 
treatment,  430 
tuberculous,  480 
Phloroglucin-vanillin    test  for  hydro- 
chloric acid,  141 
Phosphorus,  oral  symptoms  of  poisoning 
by,  8 

Phthisis  ventriculi,  282 
Pica,  315 

Pleura,  echinococcus  of  the,  543 
Pneumatosis,  gastric,  345 
Poisoning,  gastritis  following,  195 

oral  symptoms  of  systemic,  7 
Poisons,  caustic,  burns  of  the  mouth 

from,  14 
Polyphagia,  315 

Pregnancy,  extra-uterine,  diagnosis  of, 
from  appendicitis,  459 
vomiting  of,  344 
Propeptones,  test  for,  143 
Prostate,  echinococcus  of  the,  535 
Psoas  abscess,  diagnosis  of,  from  appen- 
dicitis, 462 
.Psoriasis  buccalis,  74 
Puerperal  peritonitis,  476 
Purpura,  oral  manifestations  in,  10 
Pylorospasmus,  349 
Pylorus,  cancer  of  the,  258 
incontinence  of  the,  348 
stenosis  of  the,  benign,  295 
cancerous,  297 
Pyonephrosis,  diagnosis  of,  from  appen- 
dicitis, 461 
Pyopneumothorax  subphrenicus,  227 
Pyosalpinx,  diagnosis  of,  from  appen- 
dicitis, 458 
peritonitis  from,  474 
Pyrosis,  335 

Rats  as  carriers  of  trichina,  617 
Regurgitation,  335 
Reichmann's  disease,  276 
Renal  colic,  diagnosis  of,  from  appen- 
dicitis, 460 
Rennet  ferment,  test  for,  143 
Round  worm,  582 

destruction  of,  644 
Ruiiiiiialion,  337 
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Rumination,  analysis  of  the  stomach 
contents  in,  338 
duration,  338 
etiology,  337 
treatment,  341 

Saccharomyces  albicans,  69 

Saliva,  changes  in  the,  in  diseases  of  the 

mouth,  6 
Salivary  glands,  syphilis  of  the,  47 
Sarcoma  of  the  peritoneum,  493 
Schistosoma,  580 

destruction  of,  644 
SchOnbein-Almen's  blood  test,  153 
Scleroderma  of  the  mouth,  64 
Sclerostoma  duodenale,  597 

destruction  of,  648 
Scurvy,  oral  manifestations  in,  10 
Seat  worm,  588 

destruction  of,  646 
See's  (Germain)  test  meal,  139 
Sitieirgy,  316 

Skin,  affections  of  the  mouth  accom- 
panying diseases  of  the,  72 
cysticerci  of  the  subcutaneous  cellu- 
lar tissue,  566 
Spallanzani-Edinger's  method  of  testing 

the  gastric  secretion,  148 
Speech,  disturbances  of,  in  diseases  of 

the  mouth,  5 
Spinal  canal,  echinococcus  of  the,  549 
Spleen,  echinococcus  of  the,  532 
Spray,  gastric,  185 

Stomach,  abnormal  sensations  in  the,  320 

abscess  of  the,  198 

absorptive  function  of  the,  examina- 
tion of  the,  159 

anakinesis  of  the,  160,  162 

anatomy  of  the,  117 

antiperistaltic  restlessness  of  the, 
348 

atony  of  the,  350 
atrophy  of  the,  282 
blood-vessels  of  the,  121 
bucket.  148 
cancer  of  the,  242 

cancer  of  the,  peritonitis  following 

perforation  in,  472 
catarrh  of  the,  194 

chronic,  201 
colloid  carcinoma  of  tiie,  247 


Stomach,  condition  of  the,  in  diseases 
of  other  organs,  357 
dilatation  of  the,  291 
Stomach,  Diseases  of  the,  117 

anatomy,  117  ;  physiology  of  diges- 
tion, 122  ;  methods  of  examination, 
127  ;  diet,  167  ;  local  treatment,  181 ; 
gastric  catarrh,  194;  ulcer,  213; 
erosions,  236 ;  cancer,  242 ;  hyper- 
chlorhydria,  266 ;  gastrosuccorrhoea, 
273;  achylia  gastrica,  282;  isclio- 
chymia,  291 ;  enteroptosis,  300 ; 
sensory  neuroses,  312 ;  motor  neuro- 
ses, 328 ;  secretory  neuroses,  351  ; 
condition  of  the  stomach  in  diseases 
of  other  organs,  357;  bibliographi- 
cal references,  360 
Stomach,  diseases  of  the,  abscess,  198 

achylia  gastrica,  282 

acute  gastritis,  194 

akoria,  315 

anorexia,  315 

auscultation  in  the  diagnosis  of, 
134 

bibliographical  references,  360 

bulimia,  313 

cancer,  242 

cardiospasmus,  328 

catarrh,  194 

chronic  catarrh,  201 

diet  m,  172 

dyspepsia,  352 

erosions,  236 

eructation,  334 

functional,  with  variable  le- 
sions, 266 

gastralgia,  322 

gastroptosis,  306 

gastrosuccorrhoea  c  o  n  t  i  n  u  a 
chronica,  276 

gastrosuccorrhoea  continua  peri- 
odica, 273 

hypanakinesis,  346 

hyperacidity  of  the,  266 

hyperaisthesia,  320 

hyperanakinesisi  346 

hyperchlorhydria,  266 

iuHamination,  194 

inspection  in  tlie  diagnosis  of, 
129 

ischochymia,  291 
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Stomach,  liiseases  of  the,  local  treatment 
of.  181 
merycism,  837 

methods  of  oxaminatiou  in,  137 
uervous,  311 

organic,  ■with  constiint  lesions, 
194 

palpation  in  the  diagnosis  of,  131 
parorexia,  314 

percussion  in  the  diagnosis  of, 
132 

pneumatosis,  345 

polyphagia,  315 

purulent  inflammation,  198 

pyrosis,  335 

regurgitation,  335 

rumination,  337 

toxic  gastritis,  199 

ulcer,  213 

vomiting,  341 
douche  of  the,  185 
electrization  of  the,  188 
epithelioma  of  the,  246 
erosions  of  the,  236 
examination  of  the  functions  of  the, 
139 

falling  of  the.  306 
functions  of  the,  examination  of  the, 
139 

glands  of  the,  120 
hypenesthesia  of  the,  320 
idiosyncrasies,  319 
incontinentia  pylori,  348 
large,  305 
lavage  of  the,  181 

lociil  treatment  of  diseases  of  the, 
181 

lymphatics  of  the,  121 

mechanical  functions  of  the,  exam- 
ination of  the,  162 

medullary  carcinoma  of  the,  246 

methods  of  testing  the  gastric  secre- 
tion, 148 

microscopic  examination  of  the  gas- 
tric contents,  154 

motor  function  of  the,  examination 
of  the,  160 

mucosa  of  the,  appearance  of  the, 
158 

nerves  of  the,  122 
neuroses  of  the,  811 


Stomach,  neuroses  of  the,  gastralgia,  323 
motor,  328 
secretory,  351 
sensory,  313 
perforation  of  the,  225 

peritonitis  following,  470 
peristaltic  restlessness  of  the,  347 
phlegmonous  inflammation  of  tlie, 
198 

prochoresis  of  the,  160 
pylorospasmus,  349 
relations  of,  to  other  organs,  119 
rupture  of  hydatids  into  the,  529 
scirrhus  of  the,  247 
secretory  function  of  the,  examina- 
tion of  the,  139 
sensation  within  the,  318 
situation  of  the,  118 
small,  305 
spray  for  the,  185 
structure  of  the,  119 
test  of  the  mechanical  function  of 
the,  162 

of  the  motor  function  of  the, 
160 

of  the  secretory  function  of  the, 
139 

transillumination  of  the,  136 
tube,  contraindications  to  the  use  of, 
147 

ulcer  of  the,  213 
diagnosis,  229 
diet  in,  176 
morbid  anatomy,  318 
peritonitis  following  perfora- 
tion, 470 
symptoms,  220 
treatment,  232 
Stomatitis  accompanying  acute  systemic 
diseases,  9 
aphthosa,  31 
catarrhalis,  16 
gonorrhoiica,  33 
simplex,  16 
ulcerosa,  17 
Strongylus  duodcualis,  597 
quadridentatus,  597 
destruction  of,  648 
Subphrenic  abscess,  227,  477 
Syphilis  of  the  mouth,  35 
of  the  oesophagus,  104 
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T^NIA,  563 

bibliography,  624 

cauina,  572 

cucumcrina,  572 

den  lata,  568 

diiuinuta,  573 

echinococcus,  504 

elliptica,  572 

flavopuuctata,  573 

in  children,  removal  of,  641 

incruris,  568 

lata,  555 

leptocephala,  573 

mediocanellata,  568 

minima,  578 

nana  (v.  Beneden),  504 

(v.  Siebold),  573 
removal  of,  637 
saginata,  568 
solium,  562 

treatment  of  patient  after  the  ex- 
pulsion of,  642 

varerina,  573 
Tteuiacides,  638 
Tapeworm,  see  Tcenia 
Teichmann's  hemin  test,  154 
Testicle,  echinococcus  of  the,  536 
Test  meals  for  examination  of  the  gastric 

functions,  139 
Tetany  complicating  ischochymia,  302 
Thecosoma,  580 

destruction  of,  644 
Thread  worm,  588 

destruction  of,  646 
Thrush,  69 

Thyroid  gland,  echinococcus  of  the,  547 
Tongue,  coated,  10 

cysticercus  of  the,  566 

fuliginous,  10 

injuries  of  the,  12 

neuralgia  of  the,  79 

strawberry,  10 

syphilis  of  the,  44 

tuberculosis  of  the,  53 
Tonsil,  abdominal,  451 
TOpfer's  method  of  estimating  free  hy- 
drochloric acid,  145 
Tormina  veutriculi  nervosa,  347 
Trematodes,  574 

treatment  of  conditions  caused  by, 
643 


Trichina  cystica,  604 

destruction  of,  648 
pseudo-,  620 

sanguinis  hominis  nocturna,  604 

destruction  of,  648 
spiralis,  608 

bibliography,  627 

destruction  of,  650 
Trichinosis,  611 
diagnosis,  615 

geographical  distribution,  018 
in  children,  615 
in  rats,  617 
in  swine,  616 

pathological  anatomy,  611 

prophylaxis,  620 

symptoms,  612 

treatment  of,  650 
Trichocephalus  dispar,  590 
bibliography,  626 
destruction  of,  647 

hominis,  590 
Trichuris,  590 

destruction  of,  647 
Tuberculosis,  intestinal,  diagnosis  of, 
from  appendicitis,  461,  469 

lingual,  53 

of  the  mouth,  49 

of  the  oesophagus,  104 

of  the  pancreas,  386 

peritonea],  480 

pulmonary,  condition  of  the  stomach 
in,  357 

ulcerations  of  the  mouth  in,  56 
Tunnel  anffimia,  597 

treatment,  648 
Tylosis  lingufE,  74 
Tympanites,  425 

Typhlitis,  diagnosis  of,  from  appendi- 
citis, 458 

Typhoid  fever,  diagnosis  of,  from  ap- 
pendicitis, 461 
peritonitis  from  perforation  of  the 
bowel  in,  473 

Uffelmann's   solution   for  detecting 

lactic  acid,  142 
Ulcer,  gastric,  213 

complications,  225 

course,  219 

diagnosis,  220 
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Ulcer,  gastric,  iliagnosis  from  nervous 
gastnilgia,  hyperchlorliydria, 
and  cancer,  330 

etiology,  214 

latent,  225 

morbid  anatomy,  218 
number,  219 

peritonitis  following  perforation 

by,  225,  470 
prognosis,  232 
situation  of,  218,  231 
symptomatology  of,  220 
treatment,  232 
intestinal,  peritonitis  following  per- 
foration by,  473 
Uncinaria  duodenalis,  597 

destruction  of,  648 
Urinary  tract,  rupture  of  hydatids  into 
the,  530 


Urine,   examination  of,  in  pancreatic 

disease,  377 
Urticaria  complicating  cchinococcus,  518 

Vena  cava,  influence  of  cchinococcus 

upon  the,  531 
Vena  medinensis,  593 
Vermiform  appendix,  anatomy  of  the, 
436 

inflammation  of  the,  433 
position  of  the,  in  the  abdomen,  443 
Vomiting,  idiopathic  nervous,  345 
juvenile,  343 
nervous,  341 
of  pregnancy,  344 
periodic,  343 
reflex,  344 

WoKMS,  intestinal,  see  Pm'asites 


